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40 DATA EVALUATION METHODS AND REMEDIAL INVESTIGATION RESULTS

A

This section describes the approach used to evaluate the nature and extent (see Section 4.1) and

fate and transport of chemicals (see Section 4. 2), and presents the results of these evaluations for
each redevelopment block (see Section 4.3). The discussion of the nature and extent of -
chemicals for each redevelopment block is limited to those chemicals in soil, groundwater, and
sediment that were identified during this evaluation as (1) most likely to present a potential
human health or environmental concern and (2) potentially present because of past industrial
operations. All chemicals are included in the HHRA for each redevelopment block for
residential and industrial uses (see Appendix I).

Based on agreement between the Navy and the BCT and as a conservative approach, all detected
chemicals in soil and groundwater, except four essential human nutrients (calcium, magnesium,
potassium, and sodium), were evaluated as chemicals of potential concern (COPC) in the
HHRA. That is, screening criteria were not used to identify COPCs for the HHRA. Thus, the
HHRA characterizes cumulative, and total, risk from exposure to all detected chemicals in soil
and groundwater, whether site-related or at ambient levels. The HHRA for soil also includes a
characterization of incremental risk, which does not include risks from metals present at or -
below Hunters Pomt ambient levels (HPAL).

Data are not available in some Parcel E areas because sampling activities were focused primarily
around known sources of contamination; as a result, the potential risk to human health and the
environment in these areas is unknown. The Navy will address areas where little or no data are
available and there remains uncertainty in the potential risk associated with exposure to soil,

- groundwater, and sediment by including these areas in the FS. Alternatives evaluated in the FS

for these areas will seek to limit or eliminate pathways of exposure to soil, groundwater, and
sediment to ensure protectiveness of human health and the environment.

4.1 ~ NATURE AND EXTENT EVALUATION APPROACH

This section describes the approach used to evaluate the nature and extent of chemicals in soil,
groundwater, and sediment at Parcel E. The evaluation of sediment applies only to the areas
along the Parcel E shoreline and does not include the subtidal sediments of Parcel F.

" The subsection for each medium identifies investigation data used to support this Revised RI

Report and describes the process followed to (1) identify the chemicals selected for discussion

. and presentation of the nature and extent of chemicals and (2) evaluate the spatial dlstnbutlon
and determine the exterit of chemicals in each medium.

411 Nature and Extent of Chemicals in Soil

This section describes the approach used to evaluate the nature and extent of chemicals in soil at
Parcel E.
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4.1.1.1 Soil Analytical Data

The soil analyhcal data used in this Revised RI Report, referred to as the RI data set, were
generated durmg several investigations performed between 1986 and 2002. These investigations
are summanzed in Section 2.0 and Table 2-1; Appendix A provides a detailed discussion of the
previous 1nvest1gat1ons conducted at Parcel E Soil data from the following investigations were
used to support this Revised RI Report:

. Triple A Investigation (1986)

e Confirmation Study, Verification Step (1987)
e Area Study (1987)

.« SI(1993)

e 1997 RI Report (1988 to 1996)

e SDGI (2002)

Chemical analytical data from these investigations for soil samples collected at Parcel E that
were not removed by excavations as of ‘December 2004 are included in the comprehensive
~ database maintained by the Navy. These data are from the Parcel D TCRAs (for areas now
included in Parcel E that were formerly part of Parcel D), the TPH investigations and removal
actions, and exploratory excavations. Also, preremoval analytical data for soil samples in areas
that have undergone removal actions since December of 2004 are included in the data set used
for this Revised RI report. The data set used in the Revised Parcel E RI Report contains more
than 4,700 soil samples; samples were analyzed for up to 275 chemicals. The full set of
analytical results for soil is included in Appendix C. Appendix C contains a series of tables,
including a cross-reference table for borings associated with each redevelopment block and IR
site (see Table C- 1), the analytical results for soil (see Tables C-2 through C-14), and the
statistical results for soil (see Tables C-15 through C-38). The appendix tables present analytical
and statistical results from two depth intervals (0 to 10 bgs and deeper than 10 feet bgs) and are
organized by redevelopment block.

4.1.1.2 Identification of Chemicals in Soil

The Navy developed an approach for screening all chemicals detected in soil to identify
chemicals for the discussion of nature and extent. This screening process is intended to focus the
discussion andi data presentation of the nature and extent of chemicals in each redevelopment
block. This screening process is not used for-the HHRA. As stated above, all chemicals are

included in the HHRA for each redevelopment block (see Appendix I).

Table 4-1 11sts‘the Parcel E RI screening criteria. The following screening criteria were used to
identify chemlcals in soil for evaluation of their nature and extent at each redevelopment block:
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e Parcel E residential and industrial screening criteria are risk-based concentrations
developed in the HHRA (protective of human health) (all analytical groups) (see
Appendix I).

o HPALSs (only for metals in soil) are statistically calculated metals concentrations
representing ambient metal concentrations in soil at HPS (PRC 1995). HPALSs are
used at HPS to distinguish between ambient levels of metals at HPS which exist as a
result of fill material and concentrations of metals that result from potential site-
related activities. '

e Practical quantitation limits (PQL) (for semivolatile organic compounds [SVOC]
only) are considered the lowest concentrations that can be accurately measured and
are used as screening criteria when greater than the risk-based criteria. -

¢ Soil source criterion for TPH only was developed with the Water Board and is based ‘
on the potential for TPH to leach to groundwater (Shaw Environmental, Inc. [Shaw]
2007).

Although the intended reuse of most of Parcel E is industrial or recreational, the residential
screening criteria were used initially to identify the chemicals in soil for the nature and extent
evaluation. Industrial criteria were used in conjunction with the residential criteria as described
‘below for redevelopment blocks with planned reuse as industrial, maritime/industrial, or open
space.

The purpose of the nature and extent screening process was to identify areas where chemicals
exceeded screening criteria appropriate for the planned reuse of the redevelopment block in
contiguous sampling locations. Figure 4-1 illustrates the screening process used to identify
chemicals in soil. Chemicals were first identified based on whether they were detected in soil
and whether they exceeded Parcel E residential screening criteria. If Parcel E residential
screening criteria were exceeded, then the chemical was listed in the summary statistics tables
presented for each redevelopment block in Section 4.3. Chemical concentrations were also
compared with industrial screening criteria for redevelopment blocks with planned reuse as
industrial, maritime/industrial, or open space. Next, each chemical was evaluated by considering
percent of detections that exceeded the screening criteria appropriate for the reuse (residential or
industrial, based on planned reuse of the redevelopment block). Based on this consideration,
professional judgment was used to determine whether an analytical group-specific figure (for
example, metals or VOCs) was prepared for a redevelopment block. The analytical group-
specific figures generated for each redevelopment block show locations where screening criteria
- appropriate for the reuse were exceeded for any analytes within the analytical group. The
relative magnitude of the results that exceeded screenlng criteria is 111ustrated us1ng symbols
graduated by size and color

Total TPH (TTPH) in soil was evaluated differently than the process for CERCLA chemicals
shown on Figure 4-1. TTPH is the sum of the TPH fractions for gasoline (TPH-g), diesel
(TPH-d), and motor oil (TPH-mo). TTPH also includes the sum of TPH fractions for unknown
purgeable hydrocarbons (TPH-p) and unknown extractable hydrocarbons (TPH-e) when the
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analytical laboratory quantrﬁed these unknown compounds. The TTPH soil source screening
criterion was developed with the Water Board and is based on the potential for TPH to leach to
groundwater (Shaw 2007). If TTPH concentrations exceeded the soil source screening criterion
in an area where CERCLA chemicals also exceeded Parcel E screening criteria, then TPH is
evaluated as part of this Revised Parcel E RI Report. However, at TPH sites where the CERCLA
chemicals may be related to a release of fuels or other hydrocarbons, these CERCLA chemicals
are addressed under the TPH program. Such TPH sites are not discussed further in this Revised
RI Report and are evaluated as part of the TPH program at HPS. TPH soil screening criteria for

HPS are listed in Table 4-1. In 2007, the Navy and the Water Board developed a revised strategy -

for the petroleum program and associated preliminary screening criteria for HPS, which provides
step-wise, rrsk-based decision criteria for TPH, TPH-related VOCs (benzene, ethylbenzene,
- toluene, xylenes, and methyl tertiary-butyl ether), and selected TPH-related polynuclear aromatic
hydrocarbons (PAH) (Shaw 2007).

4.1.1.3 Evaluation of Spatial Distribution and Extent of Chemicals in Soil

The spatial difstribution was evaluated by reviewing figures that show the locations where
chemical concentrations exceeded applicable screening criteria (such as residential or industrial
screening criteria, or HPALs or PQLs if greater than the applicable reuse screening criteria) in
soil. These ﬁgures are presented by analytical group for each redevelopment block in
Section 4.3. The spatial distribution of the chemical concentrations was evaluated to identify the

areas where chemicals are present at concentrations exceeding screening criteria at multiple

contiguous locations. The extent of chemicals in soil at isolated locations with a chemical

concentration exceedmg screening criteria and with no other elevated concentrations found in
samples nearby was not evaluated

The extent of chemicals in soil and the potential source of the chemicals were evaluated for each
area that was identified as having multiple contiguous sampling locations where Parcel E
screening criteria were exceeded. The approximate extent of an area was based on (1) analytical
data exceeding the applicable reuse screening criteria, HPAL, or PQL; (2) aerial photographs;
and (3) direct physical inspection.

4.1.2 l;"Nature and Extent of Chemicals in Groundwater

This section describes the approach used to evaluate the nature and extent of chemicals in
groundwater at Parcel E.

4.1.2.1 : Groundwater Analytical Data

The groundwater analytical data used in this Revised RI Report, referred to as the RI data set,
were generated during several investigations performed between 1987 through December 2004.
These investigations are summarized in Section 2.0 and Table 2-1; Appendix A provides a
detailed discussion of the previous investigations conducted at Parcel E. Groundwater data from

the following investigations were used to support this Revised RI Report: .
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¢ Confirmation Study, Verification Step (1987)

o SI(1993)

‘e 1997 RI Report (1988 to 1996) |

e Phases I, II, and IIl GDGI (2000, 2001, and 2002)

* Monitoring data collected during three quarterly sampling events conducted in 2004
under the BGMP (2004)

N

Chemical analytical data from these investigations are included in the comprehensive database
maintained by the Navy. Groundwater data collected from monitoring wells were used in the
nature and extent evaluation. Data from grab groundwater samples were not included in the
evaluation data set for the following reasons: (1) data were collected during the early 1990s, and
(2) the detected concentrations tend to be biased high and are not representative of actual
concentrations of chemicals in groundwater. However, data from grab groundwater samples
were used in evaluating the source locations and when delineating plumes of chemicals in
groundwater (see Section 4.1.2.3). The results from grab groundwater samples were presented
and evaluated in the Draft Final Parcel E RI Report (Tetra Tech, LFR, and U&A 1997) and in the
Phase II and 11 GDGI Reports (Tetra Tech 2001, 2004c).

‘The grab groundwater samples included samples collected using a Hydropunch sampler and
samples obtained from open boreholes (usually collected from the annulus of hollow-stem augers
or driven casings). Hydropunch samples and grab groundwater samples were collected during
characterization sampling conducted between 1990 and 1996 (PRC, LFR, and U&A 1996; Tetra
Tech, LFR, and U&A 1997). Grab groundwater samples generally are more turbid than those
collected from monitoring wells, and metals and hydrophobic chemicals (such as chemicals that-
repel, tend not to combine with, or are incapable of dissolving in water) may sorb to colloidal
matter, which passes through the 0.45-micrometer filter that is routinely used in the field.

Therefore, the concentrations of metals and hydrophobic chemicals- measured in grab
groundwater samples tend to be biased high, even after samples are ﬁltered

- Overall, data from monitoring wells at Parcel E were found to be sufficient and considered to be
more reliable for the evaluation of the nature and extent of chemicals in groundwater-at Parcel E.
More than 1,200 groundwater samples were analyzed for 325 chemicals. The full set of
analytical results for groundwater samples collected at Parcel E as of December 2004 is included
in Appendix D. Appendix D contains a series of tables, including a cross-reference table for
groundwater monitoring wells associated with each redevelopment block and IR site
(see Table D-1), the analytical results for groundwater (see Tables D-2 through D-11), and the
statistical results for groundwater (see Tables D-12 through D-26). The appendix tables present
analytical and statistical results for the A-aquifer, B-aquifer, and bedrock water-bearing zone and
are organized by redevelopment block. Groundwater data collected at Parcel E as part of the
ongoing groundwater monitoring program at HPS subsequent to December 2004 will be
evaluated further in the FS. Grab groundwater data are included in Appendix K. Figure K-1
shows grab and Hydropunch groundwater sample locations, and Table K-1 lists the borings from
which the samples were collected. The analytical results for grab and Hydropunch groundwater
* samples are included in tables arranged by IR site as presented in the Draft Final Parcel D and E
RI Reports (PRC, LFR, and U&A 1996; Tetra Tech, LFR, and U&A 1997).
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41.22 )dentification of Chemicals in Groundwater

The Navy developed an approach for screening all chemicals detected in groundwater samples to
identify chemicals for the discussion of nature and extent. This screening process is intended to
focus the dlscuss1on and data presentatlon of the nature and extent of chemicals in each
redevelopment block. This screening process is not used for the HHRA. As stated above, all
chemicals are included in the HHRA for each redevelopment block (see Appendix I).

Table 4-1 lists the Parcel E RI screening criteria. The following screening criteria were used to
identify the chemicals for their evaluation of the nature and extent in groundwater at each
redevelopment‘\block

- o Hunters Point groundwater ambient levels (HGAL) are metals concentrations
representing ambient metals concentrations in groundwater at HPS (PRC 1996f)
(A-aquifer only).

¢ Residential vapor intrusion criteria are risk-based concentrations for VOCs and
SVOCs and are applied to the A-aquifer and areas in the B-aquifer where A- and
B-aquifer are connected. The vapor intrusion criteria-were calculated as part of the
HHRA (see Appendix I).

. Domestlc use criteria are risk-based concentrations for metals and organic chemicals
pubhshed by EPA and applied to the B-aquifer only (EPA 2003).

e MCL are drinking water standards for metals and organic chemicals (B-aquifer only).

. Surgface water criteria are ecological screening values, based on established federal
and state aquatic ecological screening criteria for metals and organic chemicals
(A- and B-aquifers).

e TPH groundwater screening criteria for HPS were developed with the Water Board
and are based on protection of human health and ecological receptors in the Bay
(Shaw 2007).

Figure 4-2 iliustrates the screening process used to identify chemicals in groundwater for
discussion of their nature and extent. Chemicals were first identified based on whether they were
detected in groundwater If a chemical was detected in groundwater samples, it was listed in the
summary statistics tables presented for each redevelopment block in Section 4.3. Chemicals
with detections exceeding appropriate groundwater criteria (such as vapor intrusion, surface
water, or domestlc use criteria, or HGALs or PQLs if greater than the appropriate criteria) are
shaded and shpwn in bold in the summary statistics tables. Next, the nature and extent of each
chemical detected above the appropriate screening criteria was evaluated by considering several
factors, including (1) the percent of detection, (2) the percent of detections exceeding appropriate
screening criteria, (3) the date of most recent detection in the RI data set, and (4) the spatial
distribution and temporal trend of the chemical.
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- The Navy also evaluated TTPH in groundwater. TTPH is the sum of the TPH fractions for

TPH-g, TPH-d, and TPH-mo. TTPH also includes the sum of TPH fractions for TPH-p and
TPH-e when the analytical laboratory quantified these as ‘“unknown compounds.” TPH
groundwater screening criteria for HPS are dependent on the distance to the shoreline and are
listed in Table 4-1. As a conservative measure, groundwater data in each redevelopment block
were compared with TPH criteria based on the distance to the Bay of the closest groundwater
monitoring well within the redevelopment block. In 2007, the Navy and the Water Board
developed a revised strategy for the petroleum program and associated preliminary screening
criteria for HPS, which provides step-wise, risk-based decision criteria for TPH, TPH-related
VOCs (benzene, ethylbenzene, toluene, xylenes, and methyl tertiary-butyl ether), and selected
TPH-related PAHs (Shaw 2007).

4.1.2.3 Evaluation of Spatial Distribution and Extent of Chemicals in Groundwater

For those chemicals with concentrations that consistently exceeded screening criteria in samples
collected from contiguous groundwater monitoring wells, parcel-wide figures show plumes
delineated based on the last three quarters of 2004 data (or earlier years if 2004 data were not
available). For most cases, these plumes were defined by data from 2004; therefore, these
plumes will be referred to throughout the remainder of the text and on the figures as “2004
groundwater plumes.” However, because of a lack of 2004 data, some plumes or portions of
plumes were defined by earlier data (generally by 2002 and occasionally by 2001 or 1996 data).-
These plumes conservatively approximate potential 2004 plumes and will still be referred to.as
“2004 groundwater plumes.” This section describes the methods used to define 2004 -
groundwater plumes for each analytical group. The process of delineating 2004 groundwater
plumes involved three main steps: :

!

1. Data preparation
2. Automatic contouring of data

3. Manual adjustment of the derived contours (or plume delineation based on
professional judgment)

The data preparation step required querying the database to retrieve:

e The maximum concentration of a chemical from the last three quarters of data from
2004, if available

o The maximum concentration of a chemical from the last two quarters of data, if three
quarters of 2004 data were not available

e The higher detected value of an original or duplicate sample (or the higher detection
limit if chemical concentrations in both the original and duplicate samples were
nondetected)
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The automatic contouring of the retrieved data was performed using a Natural Neighbor .
interpolation algorithm (Golden Software, Inc. 2002); with the nondetected concentrations

assigned half of the actual detection limits. The outer contours for the plumes were defined
differently for analytical groups using the following criteria:

e Metals: HGALs
e VOCs: Residential vapor intrusion criteria for groundwater
¢ PCBs and Pesticides: Surface water criteria

e TPH: Groundwater screening criteria for HPS, which vary with the distance from the
Bay (Shaw 2007)

The automated contouring was not appropriate for delineating plumes for most chemicals
because of the sporadic distribution of detected concentrations and the large number of
nondetected concentrations. In most cases, professional judgment of a hydrogeologist with
professional geologist certification was used to determine the final plume area.

The initial plume contours, derived using the automatic contouring algorithm, were manually
adjusted to account for groundwater flow directions and temporal or spatial trends in chemical
concentrations. To define plume configurations, the observed spatial and temporal distributions
of a chemical were related to groundwater flow patterns observed historically through 2004. The
final plume configuration was elongated in the direction of groundwater flow, with one or more
wells defining the plume if (1) chemical concentrations consistently exceeded screening criteria
(stable or increasing temporal trends), and (2) a chemical was present in one or more adjacent
wells (spatial trend). In addition, data from grab groundwater samples (see Appendix K) were
referred to when finalizing the configuration of a plume. The plume contour would include grab
sample locations if grab groundwater concentrations exceeded the Parcel E screening criteria.

Groups of chemicals that could represent parent compounds or degradation products also were
evaluated for ! consistency of detections and magnitude of concentrations. If known, the
suspected sour?ces of contamination in groundwater were related to historical site activities and
evaluated based on the observed trends of chemical concentrations over time.

The resulting 2004 groundwater plumes highlighted consistent detections of a chemical in
groundwater above the respective criteria based on the most recent sampling rounds in the RI
data set through December 2004. The risk plumes discussed in Section 5.1.1.2 were developed
using a different approach and focused on any historical detections of VOCs.
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| 4.i.3 | Nature and Extent of Chemicals in Sediment

The nature and extent of chemicals in sediments at the Parcel E shoreline are presented in detail
in the Parcels E and E-2 Shoreline Characterization Technical Memorandum (see Appendix G)
and summarized in Section 4.3.14. The purpose of the Parcels E and E-2 Shoreline
Characterization Technical Memorandum was to evaluate if contamination in the Parcels E and
E-2'shoreline migrated, or has the potential to migrate, to. sediments in adjacent Parcel F
(offshore); and to identify areas within the shoreline that pose a potential unacceptable ecological
risk. Results of the evaluation were intended to help the Navy prioritize shoreline actions by
_ identifying the areas along the shoreline that pose the greatest potential for contaminating
offshore sediments in Parcel F. )

The sediment analytical data used to support this Revised RI Report are from the shoreline
portion of the SDGI performed between August 2002 and September 2002. Results of the SDGI
were summarized in the Data Summary Report (Tetra Tech 2005) and the Parcels E and E-2
Shoreline Technical Memorandum (presented in Appendix G of this Revised RI Report).

~ Two types of sampling methods were used to characterize shoreline sediments: systematic and
biased. Systematic-samples were collected every 100 linear feet from 0 to 0.5 and 2 to 2.5 feet
bgs along the entire shoreline. These samples were screened for copper and lead, using X-ray
fluorescence techniques and for PCBs using immunoassay techniques (Tetra Tech 2002a).
Biased samples were collected from two potential source areas along the Parcel E shoreline
known as the kiln brick and metal debris reef areas. Samples from these two locations were
analyzed for total metals (including hexavalent chromium), SVOCs, pesticides, PCBs, and
dioxins and furans. Samples were not analyzed for VOCs because VOCs readily volatilize in the
turbulent shoreline environment.

Table 4-1 lists the sediment screening criteria for the shoreline. The approach for determining
nature and extent for sediment was to compare sediment data with screening criteria listed in
Table 4-1. The primary objective of the screening criteria developed for the shoreline sediments
was to delineate the release of copper, lead, and PCBs resulting from site activities that could be
a source of contamination to sediments in adjacent Parcel F (offshore). Any shoreline area that
exceeded the Bay ambient sediment concentrations was identified as a potential source area.

4.2 FATE AND TRANSPORT EVALUATION APPROACH

This section describes the approach used to evaluate the fate and transport of chemicals in soil,
groundwater, and sediment at Parcel E. " The evaluation of sediment applies only to the areas
along the Parcel E shoreline and does not include the subtidal sediments of Parcel F.

The approach used to evaluate the fate and transport of chemicals involves identifying
(1) probable migration pathways and (2) physical and chemical characteristics that may influence
mobility of chemicals in a specific medium. The following subsections present a detailed
discussion of the pathways and characteristics likely to be encountered throughout Parcel E.
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Section 4.3 includes a discussion of fate and transport of chemicals, specific to each .
redevelopment block.

4.2.1 ;‘Probable Pathways
The following potential chemical migration pathways were identified at Parcel E:

. Le%ching from soil to groundwater by infiltrating precipitation or as a result of
fluctuating groundwater levels

e Discharge from groundwater to surface water through direct diécharge or via leaking
utility lines (including backfill material in utility line corridors)

* Volatilization from soil or groundwater to the atmosphere

e Wind entrainment of dust-size particles from surface soils to the atmosphere or to
surface water :

. Trai;nsport of soil or sediment to surface water with overland flow of storm water

Each of the potential pathways is discussed below.

The primary mechanism of migration of chemicals from soil to groundwater at Parcel E is most
likely through\leachlng by infiltrating precipitation or from a rise in the water table during the
wet season. The average annual depth to water throughout Parcel E is about 8 feet bgs; because
groundwater is shallow, more mobile chemicals may reach groundwater relatively quickly. Asa
result of increased precipitation during the wet season (December through March), the water
table may be approximately 2 feet higher in the winter than during the dry season (April through
November) (Tetra Tech 2004c). Increased leaching of chemicals may occur during the wet
season if groundwater comes into contact with chemicals in soil.

Migration of chemicals from soil and groundwater to surface waters may occur if groundwater
discharges to the Bay or if a groundwater plume is in contact with storm drain or sanitary sewer
lines that are! ‘fbelow the water table. If groundwater leaks into these lines and these lines
discharge to the Bay, chemicals could be delivered directly to the Bay. The Navy intends to
remove storm ‘drain and sanitary sewer lines throughout HPS by 2012 according to current plans
under the FFA Schedule (Navy 2007). The line excavations will be backfilled and compacted,
eliminating thlS direct migration pathway. Once the storm sewer lines are removed, storm water
will be managed through engineered drainage swales. Because this migration pathway may
- currently exist, it is discussed in each redevelopment block-specific subsection if leaking utility
lines are suspected to be present in the redevelopment block and are likely to enhance chemical
migration away from source areas.
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- Migration of chemicals from soil to the atmosphere through volatilization is expected to be very
limited at Parcel E, given the time that has elapsed since VOCs were last used in industrial
processes at Parcel E. The chemicals that have a high potential to volatilize are likely to have
already. volatilized. -Migration of chemicals from groundwater to the atmosphere through
volatilization may occur where VOC groundwater plumes exist. The migration pathway is
discussed in each redevelopment block-specific subsection if VOC concentrations exceeded
Parcel E screening criteria based on data collected through 2004 as identified in the
redevelopment block during the nature and extent evaluation.

Migration of chemicals from surface soil to the atmosphere or to surface water through wind
entrainment is likely to be very limited at Parcel E. Based on air quality studies (Tetra Tech,
LFR, and U&A 1997), windblown dust does not generally affect air quality at Parcel E
(see Section 3.2). In addition, only 6 acres, of the 138 acres that make up Parcel E, are
unvegetated bare dirt exposed to wind. As a result this pathway is not discussed further for any
of the redevelopment blocks.

Migration of chemicals from soil to surface water through transport of solids with overland flow
is expected to be limited at most of Parcel E because of the following conditions: (1) most of the
‘storm water runoff is currently controlled by a storm sewer system across Parcel E and in the
future will be controlled by engineered drainage swales; and (2) flat surface topography
throughout Parcel E inhibits transport of solids with overland flow over significant distances.
Because a greater potential for erosion exists at the shoreline portions of Redevelopment Blocks
- EOS-1, EOS-2, and EOS-3 because of steeper topography (see Figure 3-3), the potential
transport of solids with overland flow is evaluated for these three redevelopment blocks in
Section 4.3. '

4.2.2 Physical and Chemical Characteristics

This section summarizes (1) the physical, chemical, and biological processes that affect
migration of chemicals at Parcel E; (2) the physical and chemical properties of compounds that
control mobility and persistence in the environment; and (3) site-specific conditions that affect
chemical fate and transport at Parcel E. The physical characteristics of the site and of the
chemicals were evaluated to determine the likely migration pathways and fate of chemicals
identified in soil and groundwater during the nature and extent evaluation for each
redevelopment block. The discussion is based on a qualitative evaluation of fate and transport
for selected chemicals. The redevelopment block-specific subsections presented in Section 4.3
discuss the degree to which a chemical is transported via a particular pathway.

4.2.2.'1 Physical, Chemical, and Biological Fate and Transport Processes

This section summarizes the physical, chemical, and biological processes that were considered
during the evaluation of the fate and transport of chemicals- released to the environment at
Parcel E. Appendix H provides a detailed discussion of these fate and transport processes.
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A number of chemical, physical, and biological processes are known to govern the fate of
inorganic and organic chemicals in environmental media. The actual fate of chemicals in natural
systems is often controlled by a complex interplay of processes. For example, chemicals
released to soil as a result of industrial operations at Parcel E can be leached and transported
vertically through the vadose zone. The soil leachate may then enter the saturated zone, mix
with uncontaminated groundwater in a mixing zone, and be transported laterally to the Bay. As
chemicals migrate through soil and groundwater, they are subjected to physical, chemical, and
biological processes that tend to reduce their concentrations. These processes include the
following:

e Sorption onto soil particles in both the saturated and unsaturated zone
e Volatilization from soil or groundwater (through soil as soil gas) to the atmosphere

¢ Chemical transformation (for example, oxidation-reduction, hydrolysis, and
precipitation from solution)

¢ Biological transformation (biodegradation)

¢ Physical mechanisms such as hydrodynamic dispersion and molecular diffusion

Sorption retards movement of a chemical and changes the relative amount of its mass in each
phase. Volatilization reduces both the chemical concentration and its mass in the subsurface as
chemicals are released to the atmosphere. Similarly, chemical and biological transformation
processes reduce both concentration and mass of a chemical in soil and groundwater. Physical
mechanisms, such as hydrodynamic dispersion and molecular diffusion, may reduce the
chemical concéntration, but not the total mass of a chemical in the subsurface.

In the aquifer, dilution of soil leachate (that arrives from the vadose zone) with groundwater
reduces chemlcal concentrations before contaminated groundwater reaches the shoreline.
Additional dilution may take place in the tidally influenced zone near the shoreline because of

groundwater rﬂlxmg with brackish Bay water.

The relative ir?portance of each process within a particular system and the interactions among
processes typically depend on the specific properties of the chemical and the subject media.

4.2.2.2 Physical and Chemical Properties of Inorganic énd Organic Chemicals

This section summarizes the physical and chemical properties of chemicals that influence their
fate and transport in soil and groundwater. Appendix H presents a detailed description of
physical and chemical parameters for individual inorganic and organic chemicals identified in
soil and groundwater at Parcel E.
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The physical and chemical properties of chemicals determine their behavior in soil and
groundwater environments. General physical and chemical properties of inorganic and organic
chemicals that affect their migration and persistence in soil or groundwater are summarized in

the table below.

Sorption Solubility in Volatilization Biodegradation Bioaccumulation
Chemical to Soil Water Potential Potential Potential
Inorganic Chemicals
" Metals Moderate to Low to Low to not Low Low to high,
_ strong under moderate in volatile depending on metal
neutral to basic neutral pH :
pH, except for groundwater,
oxyanions such  or high in low
as chromnate, pH ,
selenate, and groundwater
arsenate
‘ Organicv Chemicals
VOCs Low to moderate Moderate to High " Low to high, None
high depending on
. ‘prevailing (aerobic
or anaerobic)
conditions ]
SVOCs Moderate to Low to none Low to Moderate May bioaccumulate
{ - strong moderate
Pesticides Strong Low to none Low Low to moderate High
PCBs Very strong Virtually Low Low to moderate N High
insoluble :

As indicated by general characteristics, metals and VOCs are expected to be most mobile in soil
and groundwater at Parcel E. SVOCs, pestlcldes and PCBs are expected to be relatively
immobile.

4.2.2.3 Site-Specific Conditions Affectihg Chemical Fate and Transport

This section describes general site-specific conditions that affect chemical fate and transport at
Parcel E. Specifically, this section summarizes information on (1) soil types in unsaturated
subsurface media and vadose zone geochemical conditions; (2) surface topography for
redevelopment blocks where runoff (overland flow) may affect chemical redistribution or
rhigration to the Bay; and (3) proximity to shoreline and resultant groundwater flow patterns and
tidal influences.

S_oiI‘ Types én_d Geochemical Characteristics of Vadose Zone

Soil types affect chemical migration through the vadose zone in both the aqueous phase and the
vapor phase. The vadose (unsaturated) zone is on an average about 8 feet thick across Parcel E.
Chemicals released to surface soils at Parcel E would have to traverse about 8 feet of vadose-
. zone before reaching the water table. The rate of transport through the vadose zone is a function
of the soil types; coarse-grained soils allow more rapid transport than fine-grained soils. Clayey
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soils and soils high in total organic carbon (TOC), iron, and manganese have higher adsorption
affinity to retard the movement of metals and organic compounds in aerobic conditions within a
moderate pH range. In addition, soil type affects the ability of VOCs to migrate from
groundwater as soil gas to the atmosphere or to intrude into buildings; fine-grained sediments
such as silt and clay inhibit migration of soil gas.

As presented on cross sections (see Figures 3-4, 3-5, and 3-6), the vadose zone at Parcel E is
composed of very heterogeneous Artificial F111 materlals The table below summarizes the
predommant s011 type and depth to groundwater for each redevelopment block. The predominant
soil type is Artificial Fill, with a fairly high potential for migration of chemicals through the
vadose zone to groundwater.

Average Depth to
Groundwater
(feet bgs)

No wells within block

Predominant Soil Type

Redevelopment Block in the Vadose Zone®

Mixed Reuse/Research and

‘ Sand and gravel with boulders
Development — 31A :

Industrial Reu%e - 31B/36 Silty gravel and sand 8.3
Industrial Reuse — 40 " Sand and gravel with clay, silt and boulders 6.1
Industrial Reuse — 41 Clayey gravel with sand and boulders 6.2
Industrial Reuse -43 Clayey gravel with sand and boulders 7.3
Industrial Réuse -44 Clayey and silty sand, gavel and boulder fill 8.1

Mixed Reuse/ R[esearch and Clayey and silty sand, sandy clays, gravel and 9.6
Development — 45 boulder fill

Industrial Reuse — EMI-1 Sand and gravel with clay, silt and boulders 8.8
Open Space — EOS-1 Silty and clayey sand with gravel 9.3
Open Space — EOS-2 Sand and gravel with clay, silt and boulders 8.7
Open Spacé - EOS-3 Sand and gravel with clay, silt and boulders 6.0

Open Space - EOS-4
Open Space - EOS-5

T
¥

Clayey sand with gravel No wells within block

Clayey gravel, silty sand No wells within block

Note:

a Based on classifying soils from the boring logs per Unified Soil Classification System (Source: Casagrande, A.
1948. “Clgssiﬁcation and Identification of-Soils." Transactions of the American Society of Civil Engineers.).

The soil to groundwater migration pathway was evaluated for each redevelopment block. The
potential for chemicals to leach from soil and reach the water table were evaluated by
considering properties of the vadose zone materials such as pH (for metals) and TOC (for
organic chemieals).

The shallowest depth to groundwater within a particular redevelopment block was used in
assessing the potent1al migration to groundwater. The likelihood that chemicals remaining in
soil may affect groundwater in the future was evaluated qualitatively using the vadose zone soil
properties and ’depth to groundwater. :

}
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Most metals found in soil are expected to be immobile based on an average pH of 7.5 in soil
from O to 10 feet bgs at Parcel E. The average pH was calculated by (1) converting each pH
measurement to its respective hydrogen ion concentration, (2) taking the mean of the resulting
hydrogen ion concentrations, and then (3) converting this mean back to pH. Although pH of
rainfall may be neutral or slightly acidic, soil pH will generally remain unaffected. -

Average TOC content in soil from 0 to 10 feet bgs at Parcel E is 1.5 percent, which suggests that
sorption to soil can be significant for most organic chemicals, especially in Redevelopment
-Blocks 43, 44, EMI-1, and EOS-1. The table below lists the average values for pH and TOC for
shallow soil (Artificial Fill from 0 to 10 bgs).

{

Redevelopment Block pH TOC (%)
Mixed Reuse/ Research and 86 - No TOC analysis
Development — 31A :
Industriai Reuse — 31B/36 7.6 0.2
Industrial Reuse - 40 7.3 . No TOC analysis
Industrial Reuse — 41 8.2 No TOC analysis
Industrial Reuse — 43 8.2 18
Industrial Reuse — 44 7.3 25
Mixed Reuse/Research and 71 o 0.7
Development — 45 .
Industrial Reuse — EMI-1 7.8 1.9
Open Space — EOS-1 7.6 2.6
Open Space — EOS-2 . 8.0 No TOC analysis
Open Space — EOS-3 8.3 Not detected
_ (based on one result)
Open Space — EOS-4 No pH samples No TOC analysis
Open Space — EOS-5 7.3 .No TOC analysis
Surface Topography

Flat surface topography throughout Parcel E inhibits transport of solids via overland flow over
significant distances (see Figure 3-3). Surface runoff is also affected by pavement. Paved areas
promote considerably more runoff than unpaved areas, but prohibit entrainment of contaminated
soils. Based on evaluation of solids delivery from Parcel E to Parcel F presented in the
“Evaluation of Storm Water and Solids Delivery to Parcel F”” (Tetra Tech 2002b), there is a low
potential for erosion at Parcel E.

Redevelopment Blocks EOS-1, EOS-2, and EOS-3 are the primary redevelopment blocks where
migration of chemicals adsorbed to solids may occur with overland flow. The potential for
erosion is somewhat greater at the shoreline portions of these blocks because of a steeper
topography (see Figure 3-3). However, most of the shoreline area is lined with riprap to help
control erosion. Section 4.3 discusses the potential for transport of chemlcals with overland flow
at these redevelopment blocks.
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Additionally, there is a potential for transport of contaminated solids into the storm drains with
surface runoff.: However, such potential is expected to be low because of the flat topography of
Parcel E and low potent1a1 for soil erosion.

Proximity to Shoreline/Tidal Effects

Based on the [evaluation of groundwater flow patterns at Parcel E during the wet season
(see Figure 3-9), the direction of groundwater flow is generally away from the Bay in all
redevelopment: blocks, except for the shoreline portions of Redevelopment Blocks EOS-1,
EOS-2, EOS-3, and EMI-1. However, after the storm drain and sanitary sewer lines are
removed, it is tassumed that the general groundwater flow direction at Parcel E will likely be
toward the Bay Groundwater discharge to the Bay via subsurface seepage is especially
important at the shoreline redevelopment blocks at Parcel E (Redevelopment Blocks EOS-1,
EOS-2, and EOS-3) because the chemical plumes in groundwater at these blocks are close to the
Bay.

4.3 REMEDIAL INVESTIGATION RESULTS

For each redevelopment block, this section presents the site background, results of the nature and
extent screenmg process, extent of selected chemicals in soil and groundwater, and fate and
transport of selected chemicals. The RI results for the Parcel E shoreline are presented in a
separate shoreline section, after the redevelopment blocks.

The nature and extent screening process described in Section 4.1 is summarized in a series of
tables and figures for each redevelopment block. The summary statistics tables identify the
factors that centnbute to the selection of a chemical. Values for factors contributing to the
selection of atchemlcal are shown in bold font in the summary statistics tables and selected
chemicals are shaded and shown in bold font. Those chemicals that have bolded factor values,
but are not selected, are footnoted. to indicate why the chemical was not selected. Figures
showing the extent of selected chemicals in soil, by analytical group, are presented by
redevelopment block. Figures showing the extent of selected chemicals in groundwater are
presented parcel-wide to best delineate 2004 groundwater plumes in Parcel E. Figures 4-3, 4-4,
4-5, and 4-6 are parcel-wide figures showing metals, VOCs, pesticides and PCBs, and TPH,
respectively, detected in groundwater at concentrations above screening criteria across Parcel E.
Tables 4-2, 4- 3 4-4, and 4-5 present the groundwater data for metals, VOCs, pesticides and
PCBs, and TPH respectively, presented on the respective groundwater figures.

4.3.1 ‘Redevelopment Block 31A

This section summarizes the site characterization of Redevelopment Block 31A, including the
site history (see Section 4.3.1.1), the geology and hydrogeology (see Section 4.3.1.2), the nature
and extent of chemicals in soil (see Sections 4.3.1.3), and the fate and transport of chemicals in
soil (see Sect1on 43.1.4). No groundwater samples were collected at Redevelopment Block
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V31A; therefore, no discussion of chemicals in groundwater is presented. The planned reuse for
this block is mixed use. No tenants are currently present on this redevelopment block.

4.3.1.1 Site History

Redevelopment Block 31A is located in the northeastern portion of Parcel E. This block
includes a portion of one IR site (IR-36 North). Site features within Redevelopment Block 31A
are shown on Figure 1-13. The northern portion of Building 400 is the only portion of IR-36
North located within Redevelopment Block 31A. A full description of IR-36 North is presented
in Section 4.3.2.1.1. Building 400 was used by the Navy as a storehouse for decommissioned
ship parts and other equipment. During a 1988 survey, inventoried chemicals at this building
included acetylene and oil containing PCBs (HLA 1990b). In June 2005, Building 400 was
leased to Bay Storage Distribution Company (Navy 2005b). As of June 2007, Building 400 was
vacant (Tetra Tech 2007a).

Limited data were collected at Redevelopment Block 31A because activities conducted at this
redevelopment block were not likely to have rgsulted in contamination to the environment.

4.3.1.2 Geology and Hydrogeology

This section briefly discusses the geological and hydrogeological features beneath
Redevelopment Block 31A. A full description of geology and hydrogeology at Parcel E is
presented in Sectlons 3.4and 3.5, respectwely

J

Asphalt and concrete paving and concrete building foundations cover most of Redevelopment
Block 31A. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do not traverse this
‘redevelopment block, and the information provided in this section is based on a review of boring
logs for Redevelopment Block 31A presented in Appendix B. From the surface downward, the
geologic units underlying Redevelopment Block 31A include Artificial Fill, Undifferentiated

Upper Sand Deposits, Bay Mud Deposits, and Franciscan Complex bedrock (PRC, LFR, U&A
1996).

Beneath Redevelopment Block 31A, the Artificial Fill is about 4 to 12 feet thick. Bay Mud
Deposits were only encountered in one boring at Redevelopment. Block 31A, at about S feet bgs.
Two borings were drilled at Redevelopment Block 31A: one to a maximum depth of 12 feet, and
one to a maximum depth of 4 feet. Because of the shallow boring depths, the total thickness of
the Artificial Fill, Bay Mud, and Undifferentiated Sedimentary Deposits is unknown (PRC, LFR,
U&A 1996).

The hydrostratigraphy beneath Redevelopment Block 31A consists of an A-aquifer, an aquitard,
and a B-aquifer. The hydrostratigraphy for this redevelopment block was based on surrounding
redevelopment blocks because few deep borings and no monitoring wells were drilled in
Redevelopment Block 31A. The A-aquifer consists of Artificial Fill and Undifferentiated Upper
Sand Deposits. Groundwater flow in the A-aquifer at Redevelopment Block 31A historically
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was likely to the northwest, toward a groundwater sink presumed to be caused by pumping at
Pumping Station A (see Figure 3- 9). No information on the B-aquifer was obtained from the
borings within Redevelopment Block 31A. The B-aquifer is generally separated from the
A-aquifer by the Bay Mud aquitard in surrounding redevelopment blocks. The general direction
of groundwater flow for the B-aquifer is approximately southeast (see Figures 3-11 and 3-12).

4.3.1.3 Nature and Extent of Chemicals in Soil

This section sdmmarizes the evaluation of the nature and extent of chemicals in soil within the
boundary of Redevelopment Block 31A. The evaluation follows the approach for identifying
chemicals and thelr spatial distribution described in Section 4.1.

4.3.1.31 ldentification and Spatial Distribution of Chemieals in Soil

This section summarlzes the chemicals identified in soil at Redevelopment Block 31A. Six
samples were collected from two locations at Redevelopment Block 31A. Figure 4.3.1-1 shows
the locations where soil samples were collected from Redevelopment Block 31A. Soil samples
were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, cyanide, pesticides,
PCBs, and TPH. :

Table 4.3.1-1 presents the summary statistics for chemicals that were detected at concentrations
exceeding the residential and industrial soil screening criteria (shown .in Table 4-1).
Table 4.3.1-1 presents statistics for six surface (0 to 10 feet bgs) soil samples. No subsurface
(deeper than 1‘0 feet bgs) soil samples were collected. Appendix C includes the complete soil
data used to generate the summary statistics tables for this redevelopment block.

The chem1ca15‘ detected in soil are descnbed below by analytical group: metals, SVOCs, and.
TPH.

Metals

Nineteen metals were detected in surface soil samples collected from 0-to 10 feet bgs. Of the
19 metals detected 5 metals had one or more detected concentrations exceeding residential soil
screening cr1ter1a Three metals exceeded industrial soil screening criteria. The spatial
distribution of metals in Redevelopment Block 31A is not indicative of a contiguous area of
elevated concentrations (see Figure 4.3.1-2). As a result, the nature and extent of metals in soil

at Redeveloprrlent Block 31A is not discussed further in this section.

Semivolatile Organic Compounds

One SVOC (Qis[2-ethylhexyl]phthalate) was detected above residential and industrial screening
criterion in only one soil sample collected at Redevelopment Block 31A (see Figure 4.3.1-2). As
a result, the extent of SVOC:s in soil is not evaluated for Redevelopment Block 31A.
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Total Petroleum Hydrocarbons

No TPH concentrations in soil exceeded screening criteria. As a result, the extent of TPH in soil
is not evaluated for Redevelopment Block 31A.

4.3.1.3.2 Extent of Chemicals in Soil

The screening process identified no areas within Redevelopment Block 31A that would require
evaluation of spatial trends of selected chemicals. However, the decision to address source areas
in the FS Report will be based on the conclusions of the HHRA and the BERA.

4.3.1.4 - Evaluation of Chemical Fate and Transport

\

Based on the analysis presented in Sections 4.3.1.3 and the absence of any groundwater wells in
Redevelopment Block 31A, no chemicals were selected for their delineation of nature and extent
in soil and groundwater at Redevelopment Block 31A. Therefore, no discussion of fate and
transport is necessary.

4.3.2 Redevelopment Block 31B/36

This section summarizes the site characterization of Redevelopment Block 31B/36, including the
site history (see Section 4.3.2.1), the geology and hydrogeology (see Section 4.3.2.2), the nature
and extent of chemicals in soil (see Sections 4.3.2.3), the nature and extent of chemicals in
groundwater (see Section 4.3.2.4), and the fate and transport of chemicals in each medium (see
Section 4.3.2.5). The planned reuse for this block is industrial. No tenants are currently present
on this redevelopment block.

4.3.2.1 Site History

Redevelopment Block 31B/36 is located in the northeastern portion of Parcel E. This
redevelopment block includes portions of two IR sites: IR-36 North and IR-36 South. Site
features within Redevelopment Block 31B/36 are shown on Figure 1-13. The subsections below
discuss the historical uses of IR-36 North and IR-36 South.

- 43211  IR-36 North

IR-36 North is located in the northern portion of Redevelopment Block 31B/36. IR-36 was
previously part of Parcel D; however, it was transferred to Parcel E in 1997. Most of IR-36
North lies within Redevelopment Block 31B/36; the remainder of, the site is within
Redevelopment Blocks 31A and 43. IR-36 North covers about 9 acres and consists of the
following site features within Redevelopment Block 31B/36: :
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o Builﬁing 400 (southern portion)

e Building 404A (southwestern portion)
¢ Building 405

e Utilities and an AST around Buildings 400, 404A, and 405

Building 400 (southern portion)

Building 400 was used by the Navy as a storehouse for decommissioned ship parts and other
equipment. During a 1988 survey, chemicals inventoried at this building included acetylene and
oil containing PCBs (HLA 1990b). Building 400 was formerly leased to Bay Storage
Distribution Company and occupied by commercial businesses, including Just Born Antiques,
Golden Gate Plumbing, and Bay Storage (Navy 2005b). The tenants no longer occupy Building
400, and it is currently vacant (Tetra Tech 2007a).

Building 404A (southwestern portion)

Building 404A was a covered parking area, which was used by the Navy to store miscellaneous
parts and equipment (PRC 1995). In June 2005, Building 404A was leased to Mina Metals and
the U.S. Department of Justice (Navy 2005b). As of June 2007, Building 404A was vacant
(Tetra Tech 2007a)

Building 405

Building 405 was reportedly used by the Navy to store solvents, oil, gasoline, diesel fuel,
formaldehyde, and chlorine (HLA 1994d). The building was subsequently used by a company to
store compost materials (PRC, LFR, and U&A 1996). As of June 2005, Building 405 was not
leased (Navy 2005b). One railroad spur is located north of Building 405 that may be a potential
source of chemlcal releases to soil.

Utilities and an AST Around Buildings 400, 404A, and 405

A former 220- gallon AST was confirmed to have been removed at Building 405 (Tetra Tech
2007b). The samtary sewer and storm drain lines run near the eastern and western boundary of
IR-36 North (see Figure 3-1). Porous backfill surrounding these lines, and possibly the lines
themselves, may influence the direction of groundwater flow on the western side of IR-36 North
(HLA 1995).
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43.21.2  IR-36 South

IR-36 South is located in the southern portion of Redevelopment Block 31B/36, just south of
[R-36 North. IR-36 South covers about 12 acres and consists of the followmg site features
within Redevelopment Block 31B/36:

o Building 406
¢ Building 413
e Building 414

‘e Utilities and infrastructure around Buildings 406, 413, and 414
Building 406

Building 406 has been used for various industrial operations and as a Navy supply storehouse
over the years (HLA 1994c¢). In the 1950s, the Navy used the northwest portion of Building 406
for preservation and packaging operations (HLA 1995). Navy records indicated that the original
concrete floor inside the building subsided significantly toward the southeast. As a result, a new
concrete floor was constructed on top of the old one. These old and new floors were separated
by a gravel fill layer (HLA 1995). According to Navy records, equipment in the northwest
portion of Building 406 was used to degrease parts before packaging them for shipping
(HLA 1995). This equipment included a degreasing machine; solvent, acid, neutralizer, water
rinse, plastic dip, cold preservation dip, and hot preservation dip tanks; and miscellaneous
packaging equipment. Trichloroethane was identified as a solvent used during operations in this
building (HLA 1995); however, based on the chemicals observed in soil and groundwater, it is
more likely that trichloroethene (TCE) was used to degrease parts. It is suspected that solvents
were released to soil and groundwater through floor drains and associated underground piping
and by spills on the floor of Building 406 (HLA 1995). Waste oil was stored in drums outside of
Building 406, and waste oil from several of the drums reportedly leaked onto the ground surface
(PRC, LFR, and U&A 1996).

As of 1995, the eastern portion of Bu11d1ng 406 was used as an automoblle repair garage for
office space and storage by civilian tenants (PRC, LFR, and U&A 1996). As of June 2005,
Building 406 is no longer leased (Navy 2005b), but it is used by the Navy to store low-level
- radioactive waste from various removal actions (Tetra Tech EC, Inc. [TtECI] 2005b).

A soil vapor extraction (SVE) treatability system consisting of 3 SVE wells and 15 vapor
monitoring wells was installed inside and immediately northwest of Building 406. The SVE
system operated for 3 months beginning in May 2001 (IT Corporation 2002). TCE was found to
be the predominant VOC in vadose zone soil. The cumulative VOC mass removed during the
test performance period was estimated at 7 pounds, with over 90 percent of the VOC mass
attributed to TCE (IT Corporation 2002). ' "

o
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Building 413

Building 413 \lvas used by the Navy as a supply storehouse. Waste oil was stored in drums in
Building 413. lDurmg a 1988 survey, several damaged waste oil drums were inventoried inside
this building (HLA 1990b). In 1995, this building was used as office space by the U.S. Postal
Service (PRC, LFR, and U&A 1996). In June 2005, Building 413 was leased to American Van
Lines (Navy _2005b) As of June 2007, Building 413 was vacant (Tetra Tech 2007a).

Building 414

Building 414 was used as a public works facility and furniture storehouse (HLA 1994b). The
building has an exposed soil floor and was used to store drums filled with investigation-derived
waste collected during SI and RI field activities (PRC, LFR, and U&A 1996). As of June 2005,
Building 414 was not leased (Navy 2005b).

Utilities and Infrastructure Around Buildings 406, 413, and 414

Sanitary sewer and storm drain lines run near the eastern and western boundary of IR-36 South
(see Figure 3- l) Porous backfill surrounding these lines, and possibly the lines themselves, may
influence the d1rect1on of groundwater flow on the western side of IR-36 South (HLA 1995). No
USTs, vaults, or ASTs were identified at IR-36 South (HLA 1994c).

Two railroad spurs are located within IR-36 South: one spur runs north of Building 406 and the
second spur runs south of Building 406. The railroad spurs are potential sources of chemical .
releases to soil.

A large oil-stajned area between Buildings 413 and 414 was identified during the SI; waste oil
was reportedly stored in drums at this location (HLA 1994c). This area is a potential source of
releases to soill.

]

4.3.2.2 Geology and Hydrogeology

This section = briefly discusses the geological and hydrogeological features beneath
Redevelopment Block 31B/36. A full description of geology and hydrogeology at Parcel E is
presented in Sectxons 3.4 and 3.5, respectively.

Asphalt and concrete paving and concrete building foundations cover most of Redevelopment
Block 31B/36. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do not traverse
this redevelopment block, and the information provided in this section is based on a review of
boring logs for Redevelopment Block 31B/36 provided in Appendix B. From the surface
downward, the geologic units underlying Redevelopment Block 31B/36 include Artificial Fill,
Bay Mud Dep051ts Undifferentiated Sedimentary Deposits, and Franciscan Complex bedrock.
The Artificial |Fill overlies native sediments at all locations in Redevelopment Block 31B/36,
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except where bedrock is close to the ground surface beneath Bulldmgs 406, 413, and 414.. In this
area, Artificial Fill directly overlies bedrock. ’

Beneath Redevelopment Block 31B/36, Artificial Fill ranges from about 5 to 50 feet thick. Bay
Mud deposits lie below the Artificial Fill and are about 1 to 43 feet thick. Bay Mud deposits
underlie most of Redevelopment Block 31B/36. Bay Mud Deposits and Undifferentiated
Sedimentary Deposits are absent beneath Building 406 where bedrock is as shallow as 9 feet bgs.
Undifferentiated Sedimentary Deposits consisting of poorly graded sand are about O to 23 feet
thick and underlie Bay Mud deposits. Beneath Redevelopment Block 31B/36, the depth to
bedrock ranges from about 9 to 75 feet bgs. -

The hydrostratigraphy beneath Redevelopment Block 31B/36 consists of an A-aquifer, an
aquitard, and a B-aquifer. Shallow weathered bedrock in direct contact with artificial fill is
considered part of the A-aquifer. Based on groundwater elevations measured in A-aquifer wells,
the depth to groundwater ranges from an average low of 3.2 to an average high of 9.4 feet bgs
throughout Redevelopment Block 31B/36. Groundwater flow in the A-aquifer at Redevelopment
Block 31B/36 is generally north-northwest, with some irregularities where the bedrock is close to
‘the ground surface. The B-aquifer is separated from the A-aquifer by the Bay Mud aquitard and
low-permeable bedrock and is absent where bedrock is close to the ground surface beneath
Buildings 406, 413, and 414. Beneath Redevelopment Block 31B/36, the A- and B-aquifers are
not in direct hydraulic communication. The general direction of groundwater flow for the
B-aquifer is approximately southeast (see Figures 3-11 and 3-12). -

4.3.2.3 Nature and Extent of C_hemicals in Soil

This section summarizes the evaluation of the nature and extent of chemicals in soil at
Redevelopment Block 31B/36. The evaluation follows the approach for identifying chemicals
and their spatial distribution described in Section 4.1. .

4.3.2.31 Identificaticn and Spatial Distribution of Chemicals in Soil

This section summarizes the chemicals identified in soil at Redevelopment Block 31B/36.
Approximately 339 soil samples were collected at Redevelopment Block 31B/36. Figure 4.3.2-1
shows the locations where soil samples were collected from Redevelopment Block 31B/36. Soil
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs (including
PAHs), cyanide, pesticides, PCBs, and TPH. ’

Tables 4.3.2-1 and 4.3.2-2 present the summary statistics for chemicals that were detected at
concentrations exceeding residential and industrial soil screening criteria. Table 4.3.2-1 presents
statistics for 218 surface (0 to 10 feet bgs) soil samples; Table 4.3.2-2 presents statistics for
120 subsurface (deeper than 10 feet bgs) soil samples.” Appendix C includes the complete soil
data set used to generate the summary statistics tables for this redevelopment block.
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The chemicals detected in soil are described below by analytical group: metals (including
chromium VI), VOCs, SVOCs (including PAHs), cyanide, pesticides, PCBs, and TPH.

Metals

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this
discussion focuses on the data for metals in surface soil samples. Twenty metals were detected
in soil samples collected from the surface to a depth of 10 feet bgs. Of the 20 metals detected,
11 metals had one or more detected concentrations exceeding residential soil screening criteria.
Only two metals had one or more detected concentrations exceeding industrial screening criteria.

The lateral extent of elevated concentrations of metals was evaluated to identify areas in
Redevelopment Block 31B/36 exceeding Parcel E industrial screening criteria in soil.
Figure 4.3.2-2 shows the sampling locations where concentrations of metals in soil from 0 to
10 feet bgs exceeded industrial screening criteria and presents the elevated concentrations at each
location. Concentrations of metals exceeded the screening criteria in soil at contiguous sampling
locations north and south of Building 413. Concentrations also exceeded screening criteria in
isolated sampling locations within Redevelopment Block 31B/36; however, the spatial
distribution does not indicate a source area.

The potential source of metals north and south of Building 413 includes historical waste oil drum
storage inside’ the building. Several damaged waste oil drums were inventoried inside the
building (HLA 1990b). A large oil-stained area south of Building 413 was identified during the
SI; this area is a potential source of releases to soil.

Volatile Organic Compounds .

Twenty-one VOCs were detected in samples collected from surface soil (0 to 10 feet bgs);
however, only‘ three VOCs were detected at concentrations exceeding Parcel E residential and
industrial screenlng criteria (see Table 4.3.2-1). Twelve VOCs were detected in samples
collected from subsurface soil (deeper than 10 feet bgs); however, only two concentrations
exceeded Parcel E residential screenmg criteria (see Table 4.3.2-2). Results for VOC samples
exceeded the 1ndustr1a1 screening criteria in six samples in three isolated locations. TCE was
detected in four samples. Although the isolated concentration of TCE does not represent a
source area in s011 TCE is discussed further below because it was also detected in groundwater.
Figure 4.3.2-3 'shows the samphng locations where concentrations of VOCs in soil from 0 to
10 feet bgs exceeded screening criteria and presents the elevated concentrations at each location.

The potentlal source of TCE at Redevelopment Block 31B/36 is the degreasing operations that
occurred in the northwest corner of Bulldlng 406. Concentrations of TCE also exceeded
Parcel E re51dent1al and industrial screening criterion at sampling locations beneath the northwest
corner of Building 406; samples were collected in November 2000 during installation of the SVE
system. The SVE system operated for 2 months beginning in May 2001 (IT Corporation
2002). No soil samples were collected and analyzed for TCE in this area after operatlon of the
SVE system was halted.
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Semivolatile Organic Compounds

Twenty-four SVOCs were detected in one or more soil samples collected from the ground
surface to 10 feet bgs. However, only 9 of the 24 SVOCs were detected at concentrations
“exceeding Parcel E residential screening criteria, and 3 of the 9 SVOCs exceeded Parcel E
industrial screening criteria (see Table 4.3.2-1). Twenty SVOCs were detected in soil samples
collected from deeper than 10 feet bgs, four of which exceeded Parcel E residential screening
criteria, and only one exceeded the industrial screening criterion (see Table 4.3.2-2).

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within
Redevelopment Block 31B/36 where SVOCs exceeded Parcel E industrial soil screening criteria
in soils from 0 to 10 feet bgs. Figure 4.3.2-4 shows the sampling locations where SVOCs
exceeded Parcel E industrial screening criteria and presents the elevated concentrations at each
location. SVOC concentrations exceeded industrial screening criteria at three isolated locations,
as shown on Figure 4.3.2-4, at the following areas:

e West of Building 406
¢ North of Building 413 _ ' o

e South of Building 413

None of these isolated locations indicates a source of SVOCs to soil. Many samples were
collected in the vicinity of the exceedance areas and throughout Redevelopment Block 31B/36;
however, no samples. other than those from locations mentioned above exceeded Parcel E
industrial soil screening criteria.

The potential sources or activities that may have resulted in SVOC contamination include
degreasing operations in the northwestern portion of Building 406. Equipment used in these
operations included a degreasing machine; and dip tanks for solvents, acids, neutralizer, rinse
- water, plastics, and cold and hot preservation. Solvents may have been released to soil and
groundwater through floor drains and associated underground piping and by spills on the floor of
Building 406 (HLA 1995). Waste oil was stored in drums in Building 413. Several damaged -
waste oil drums were inventoried inside the building (HLA 1990b). A large oil-stained area
.south of Building 413 was identified during the SI; this area is a potential source of releases to
soil.

Cyanic}e

Cyanide was detected in 1 out of 66 soil samples collected from O to 10 feet bgs; the detected
concentration did not exceed the Parcel E residential or industrial screening criterion. Cyanide
- was not detected in any of the six soil samples collected deeper than 10 feet bgs. As a result, the
nature and extent of cyanide in soil at Redevelopment Block 31B/36 is not discussed further in
“this section.
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Pesticides

Twenty pesticides were detected in soil samples collected from 0 to 10 feet bgs; the detected

‘concentrations did not exceed Parcel E residential or industrial screening criteria. Eight
pesticides were detected in soil samples collected deeper than 10 feet bgs; only one detected

concentration ﬂor pesticides exceeded the Parcel E residential screening criterion. As a result, the

nature and extent of pesticides in soil at Redevelopment Block 31B/36 is not discussed further in

this section.

Polychlorinated Biphenyls

One PCB, Aroclor-1260, was detected in soil samples collected from 0 to 10 feet bgs
(see Table 4.3.2-1). No PCBs were detected in soil samples collected from deeper than 10 feet
bgs. Aroclor—1260 was detected in less than 2 percent of samples collected (3 of 177 samples),
and the max1mum concentration did not exceed the Parcel E residential criteria by more than one
order of magmtude No concentrations of PCBs were found that exceeded industrial screening
criteria. Asa result the nature and extent of PCBs in soil at Redevelopment Block 31B/36 is not
discussed further in this sectlon

Total Petroleum Hydrocarbons

TPH concentrétions exceeded the soil source screening criterion at six sampling locationé; five
of the locations were collocated with CERCLA chemicals. No free product was detected in
monitoring wells within Redevelopment Block 31B/36 (Tetra Tech 2002c).

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within
Redevelopment Block 31B/36 where TTPH exceeded the soil source screening criterion in soil.
Figure 4.3.2-5 shows the sampling locations where concentrations of TTPH exceeded the
screening cntena and presents the maximum detected concentrations at each location.
Concentrations of TTPH exceeded the screening criterion in soil at contiguous sampling
locations north and south of Building 413. The elevated concentrations of TTPH are collocated
with elevated concentrations of metals and SVOCs.

The potential sources or activities that may have resulted in TTPH contamination north and south
of Building 4133 include storage of waste oil drums inside the building. Several damaged waste
oil drums were inventoried inside the building (HLA 1990b). In addition, a large oil-stained area
south of bulldlng 413 was identified during the SI; this area is a potential source of releases to
soil.

43232  |[Extent of Chemicals in Soil

Three areas were identified within Redevelopment Block 31B/36 where concentrations of

chemicals in i‘soil at contiguous sampling locations exceeded Parcel E industrial screening
criteria: |
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¢ North of Building 413: metals, SVOCs and TTPH (see Figures 4.3.2-2, 4.3.2- 4, and
4.3.2-5)

e South of Building 413: metals, SVOCs, and TTPH (see Figures 4 3.2-2,4.3.2-4, and
4.3.2-5)

e West and Northwest of Building 406: SVOCs and VOCs (see Figure 4.3.2-3)

The area north of Building 413 coincides with the railroad spur. Activities related to loading or
unloading railroad cars may have resulted in releases of metals, SVOCs, and TPH. It is assumed
that Building 413 bounds the area to the south. The estimated size of the area is 200 feet (east-
west) by 70 feet (north-south). The depth to groundwater in this area is 9.3 feet bgs.

The area south of Building 413 coincides with the oil-stained area between Buildings 413 and |
414, where waste oil was stored in drums (HLA 1994c). The oil-stained area indicates a release
and leaks from stored waste oil drums may have resulted in elevated concentrations of metals
and TPH. The estimated size of the area is 100 feet (east-west) by 80 feet (north-south). The
depth to groundwater in this area is 7.5 feet bgs. '

The area west and northwest of Building 406 coincides with the degreasing operations that took
place in the northwest corner of Building 406. The estimated size of the area is 130 feet (east-
west) by 100 feet (north-south). The depth to groundwater in this area is 7 feet bgs.

4.3.2.4 Nature and Exfent of Chemicals in Groundwater

This section summarizes the evaluation of the nature and extent of chemicals detected in

groundwater samples collected from monitoring wells associated with Redevelopment

Block 31B/36. Figure 4.3.2-6 shows the locations of the groundwater monitoring wells

associated with Redevelopment Block 31B/36 where groundwater samples were collected for
this evaluatlon

Tables 4.3.2-3 and 4.3.2-4 present the summary statistics for chemicals that were detected in the
A-aquifer and the B-aquifer, respectively. No bedrock water-bearing zone wells are associated
with Redevelopment Block 31B/36. Table 4.3.2-3 presents statistics for data from 12 A-aquifer
wells; Table 4.3.2-4 presents statistics for data from 3 B-aquifer wells. Chemicals that were
retained for evaluation based on consideration of the factors described in Section 4.1.2.2 are
shown in bold font in these tables. Appendix D includes the complete groundwater data set for
this redevelopment block.

4.3.241 Chemicals in A-Aquifer Groundwater

Twelve A-aquifer wells are associated with Redevelopment Block 31B/36 (see Figure 4.3.2-6),
including 2 wells that are not physically located within the redevelopment block. Groundwater
samples collected from the A-aquifer wells were analyzed for metals (including hexavalent
chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. SVOCs, cyanide, and PCBs

Revised Parcel E RI Report 4-27 ‘ BAI.5106.0005.0007



were not detected in any groundwater samples collected from A-aquifer wells associated with
Redevelopment Block 31B/36; therefore, these chemicals are not discussed further in this
section.

The chemicals that were detected in groundwater samples collected from the A-aquifer are
evaluated below by the following analytical groups: metals, VOCs, pesticides, and TPH.

Metals

Samples collected from the A-aquifer wells associated with Redevelopment Block 31B/36 were
analyzed for metals during one or more rounds-of sampling; 22 metals were detected. Of the
22 metals detected only copper exceeded the appropriate screening criterion (surface water
criteria, or HGALS if greater than surface water criteria) listed in Table 4.3.2-3. The spatial and
temporal dlstnbutlon of copper in groundwater is discussed below.

Copper exceeded its surface water criterion (3.1 micrograms per liter [ug/L]) and its HGAL
(28.04 pg/L) in only one groundwater sample, collected from PA36MWO4A in 1996, with a
concentration of 38.5 pg/L. This well is located approx1mately 1,500 feet from the Bay. Copper
was detected at concentrations less than 8 pg/L in two subsequent samples collected from well
PA36MWO4A t(m March 2001 and July 2002) and was not detected at a reporting limit of 8 ug/L
in the most recent sample in the RI data set collected from this well (in September 2002). As a
result, metals !m A-aquifer groundwater at Redevelopment Block 31B/36 are not discussed
further in this section.

Volatile Orqani‘c Compounds

Samples colledted from the A-aquifer wells associated with Redevelopment Block 31B/36 were
analyzed for VOCs during one or more rounds of sampling; 15 VOCs were detected. Of the 15
VOCs detected, 5 exceeded at least one of the appropriate screening criteria (vapor intrusion and
surface water criteria):  1,2-dichloroethene (-DCE) (total), 1,4-dichlorobenzene (-DCB),
tetrachloroethene (PCE), TCE, and vinyl chloride. The spatial and temporal distributions of
these five VOCs are discussed below.

o 1,2-‘:DCE (total) exceeded its vapor intrusion criterion (210 pg/L) in 3 of
29 groundwater samples. The three exceedances were reported in samples collected
from well IR36MW125A in January, March, and April 1996, ranging from 330 to
580 pg/L. The 1,2-DCE (total) analysis was replaced by the isomer-specific analysis
(cis- and trans-1,2-DCE) in groundwater samples collected after June 1996. Both cis-
and trans-1,2-DCE have not exceeded their respective screening criteria in samples
collected from any of the A-aquifer wells for Redevelopment Block 31B/36.

e 1,4-DCB exceeded its vapor intrusion criterion (2.1 ug/L) in 1 of 55 groundwater
samples The smgle exceedance (7.8 pg/L) was reported in a sample collected from
well PA36MWO04A in July 2002. 1,4-DCB was not detected in any of the four
precedmg samples collected from thlS well (from 1993 to 2001) or the subsequent

: sample collected from this well in September 2002.
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samples. The single exceedance (17 pg/L) was reported in a sample collected from
well PA36MWO04A in July 2002. PCE was not detected in groundwater samples
collected from any wells during the four preceding sampling events and one
subsequent sampling event.

. e PCE eXceeded its vapor intrusion criterion (0.54 ug/L) in 1 of 54 groundwater

e TCE was the most frequently detected VOC (51 percent of the samples) and was also
detected at the highest concentrations. TCE exceeded its vapor intrusion criterion
(2.9 pg/L) in 4 of the 12 A-aquifer wells. The table below summarizes the analytical
results for TCE for these four A-aquifer wells, with the vapor intrusion criterion
exceedances highlighted in bold.

TCE
Sampling Location Sample Date {ng/L) Qualifier
IR36MW125A : 01/24/1996 . 1,000 J
03/15/1996 490
04/26/1996 860
03/06/2001 55 -
07/18/2002 130
09/18/2002 12
11/29/2004 110
IR36MW127A 01/25/1996 0.5 u
' 03/15/1996 © 05 u
04/29/1996 0.5 u
) 03/26/2001 1 u.
' . 06/28/2002 5.9
' , 09/09/2002 0.5 u
06/16/2004 0.5 U
09/14/2004 0.5 u
12/02/2004 0.5 U
IR36MW128A 01/24/1996 2 J
‘ 03/14/1996 - 2
04/22/1996 2
03/06/2001 -3
07/19/2002 0.61
09/10/2002 0.13 J
06/16/2004 0.17 J
- 09/16/2004 05 u
12/02/2004 0.5 U
PA36MWO04A ~ 02/05/1993 6 J
‘ ’ 02/07/1996 5
- 03/11/1996 1
03/20/2001 1 ) u
07/01/2002 0.55 .
9/11/2002 013 o
Notes:
J Estimated concentration
U Nondetect
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The highest concentrations of TCE were detected in groundwater samples collected :
from well IR36MW125A. Concentrations have decreased significantly in this well ‘
from a maximum of 1,000 pg/L in 1996 to a maximum of 110 pg/L in 2004. This is

the only well with sample results that consistently exceeded the A-aquifer screening

criterion after 2001, when SVE system operated in this area for 2 months.

The presence of TCE in groundwater is likely related to the use of degreasing
equipment and the storage of solvents in the northwestern portion of Building 406.
The 2004 TCE groundwater plume in Redevelopment Block 31B/36, shown on
Figure 4-4, was defined by the extent of TCE based on the 2004 quarterly
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated
that the plume was limited to an area around one well (IR36MW125A), and beneath
the northwestern corner of Building 406. Grab groundwater data collected in 1994
(see the results for IR-36 South in Appendix K) indicate that the 2004 TCE
groundwater plume may cover a larger area. However, the size of the 2004 TCE
plume is unlikely to be larger than shown on Figure 4-4, because (1) the TCE
concentrations in grab groundwater samples could be biased high because of high
tur‘t%idity associated with the samples; (2) the SVE system operated in 2001 removed
significant amount of TCE in the source area (IT Corporation 2002); and

(3) concentrations of TCE measured in monitoring wells bounding the plume were
consistently nondetected or below the screening criterion. Analytical results from
grab groundwater samples are not included in the RI dataset but are presented in
Appendix K.

Basied on requests from the regulatory agencies, a qualitative screen of groundwater

- data was conducted from 2004 to 2007 for TCE in this redevelopment block. Recent
data show that the concentration of TCE in well IR36MW125A had increased to a
maximum of 4,800 ug/L for a sample collected in June 2006. Additional data will be
collected from this well as part of the ongoing basewide monitoring program. The FS
will include an evaluation of data obtained since December of 2004 update the extent
of the 2004 TCE groundwater plume and develop appropriate remedial action
alternatlves (see Section 4.3.2.5).

. V1ny1 chloride exceeded its vapor intrusion criterion (0.028 pg/L) in 4 of
54 groundwater samples. The four exceedances were reported in samples collected
from well PA36MWO4A in February and March 1996 (4 and 2 pg/L, respectively)
and well IR36MW125A in March and April 1996 (22 and 25 pg/L, respectively).
mel chloride was not detected in groundwater samples collected from any wells
during subsequent sampling events in 2001, 2002, and 2004.

Only TCE in A-aquifer groundwater at Redevelopment Block 31B/36 is discussed further in this
section.
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Pesticides

Samples collected from the A-aquifer wells associated with Redevelopment Block 31B/36 were
analyzed for pesticides during one or more rounds of sampling; 12 pesticides were detected
(see Table 4.3.2-3). All but one of the detections were qualified as estimated because the
concentrations were below the PQL. Of the 12 pesticides detected, 6 pesticides exhibited
concentrations exceeding surface water criteria (4,4’-dichlorodiphenyltrichloroethane [-DDT],
endosulfan II, endrin, gamma-chlordane, heptachlor, and methoxychlor). The exceedances
occurred in three wells (IR36MW17A, PA36MWO04A, and PA36MWO07A) in samples collected
in February 1993, July 2002, and September 2002. Heptachlor was detected twice in samples
collected from well PA36MWO4A in July and September 2002, at concentrations of 0.017 and -
0.0088 pg/L. The other five pesticides were detected only once. Based on the relatively few
samples with exceedances of surface water criteria, the low levels that were detected (all
detections except one were estimated quantities), and the historical nature of these detections, the
nature and extent of the individual pesticides is not discussed further.

Total Petroleum Hydrocarbons

Samples collected from the A-aquifer wells associated with Redevelopment Block 31B/36 were
analyzed for TPH products during one or more rounds of sampling. TPH-g, TPH-d, and
TPH-mo were detected in groundwater samples collected from three, five, and eight A-aquifer
wells, respectively. The maximum concentrations detected of each TPH range varied from 570
to 910 pg/L (see Table 4.3.2-3). These maximum concentrations as well as the total TPH
concentration were all less than the TPH screening criteria for groundwater. As a result, TPH
products in A-aquifer groundwater at Redevelopment Block 31B/36 are not discussed further in
this section. .

4.3.24.2 Chemicals in B-Aquifer Groundwater

Three B-aquifer wells are located within Redevelopment Block 31B/36 (see Figure 4.3.2-6).
Groundwater samples collected from the B-aquifer wells were analyzed for metals, VOCs,
- SVOCs, pesticides, PCBs, and TPH. SVOCs, pesticides, and PCBs were not detected in any
groundwater samples collected from the B-aquifer wells associated with Redevelopment
Block 31B/36; therefore, these chemicals are not discussed further in this section. Table 4.3.2-4
presents the summary statistics for chemicals detected in samples collected from the B—aquifer
wells.

The chemicals that were detected in groundwater samples collected from the B-aquifer are
evaluated below by the following analytical groups: metals, VOCs, and TPH.
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Metals

Samples collected from the B-aquifer wells associated with Redevelopment Block 31B/36 were
analyzed for metals during one or more rounds of sampling; 18 metals were detected.
Groundwater samples collected from B-aquifer wells after 1996 were not analyzed for metals.
Of the 18 metals detected, 5 metals (arsenic, copper, manganese, silver, and thallium) exhibited
concentrations exceeding one or more screening criteria (see Table 4.3.2-4). The spatial and
temporal distribution of these five metals is discussed below.

e Arsenic exceeded its domest1c use criterion (0.007 pg/L) in three of nine groundwater
samples The three exceedances were reported in samples collected from wells
IR36MW123B and IR36MW129B in March and April 1996. Detected
concentrations of arsenic ranged from 1.4 to 2.8 pg/L. Arsenic was not detected in
subsequent samples collected from these wells in May and June 1996.

o Copper exceeded its surface water criterion (3.1 pg/L) in one of nine groundwater
samples. The single exceedance (8.2 pug/L) was reported in a sample collected from
well IR36MW123B in June 1996. This well is located approximately 1,500 feet from
the Bay. Copper was not detected above its surface water criterion in the two
preceding samples collected from this well.

o Manganese exceeded its domestic use criterion (880 pug/L) in six of nine groundwater
samples. The six exceedances were reported in samples collected from wells
IR36MW120B and IR36MW129B in March through June 1996. Manganese
concentrations in samples collected from well IR36MW120B ranged from 918 to
956 pg/L, while manganese concentrations at well IR36MW129B ranged from 1,990
to 2,160 pg/L.

¢ Silver exceeded its surface water criterion (0.38 pg/L) in one of nine groundwater
samples. The single exceedance (0.68 pg/L) was reported in a sample collected from
well IR36MW123B in March 1996. This well is located approximately 1,500 feet
from the Bay. Silver was not detected in the two subsequent samples collected from
this well in April and June 1996.

e Thallium exceeded its MCL (2 pg/L) in one of nine groundwater samples. The single
exceedance (4 pg/L) was reported in a sample collected from well IR36MW1239B in
March 1996. Thallium was not detected in the two subsequent samples collected
from this well in April and May 1996.

Metals in B-aquifer groundwater at Redevelopment Block 31B/36 are not discussed further in
this section.

Volatile Organic Compounds

Samples collected from the B-aquifer wells associated with Redevelopment Block 31B/36 were
analyzed for VOCs during one or more rounds of sampling; 10 VOCs were detected. Of the
- 10 VOCs detected, 4 VOCs (1,4-DCB, PCE, TCE, and vinyl chloride) exhibited concentrations

i
i

Revised Parcel'E RI Report 4-32 BAI.5106.0005.0007




‘ exceeding one or more screening criteria (see Table 4.3.2-4). The spatial and temporal
distribution of these four VOCs is discussed below."

e 1,4-DCB exceeded its domestic use criterion (0.3 pg/L) in 3 of 27 samples. The
exceedances were reported in samples collected from all three B-aquifer wells in June
and July 2002, ranging from 1.6 to 17 pg/L. 1,4-DCB was not detected in any of the
preceding (March and April 1996) or subsequent samples (September 2002 through
December 2004) collected from any of these wells.

e PCE exceeded its domestic use criterion (0.1 pg/L) in 3 of 27 samples. The
exceedances were reported in samples collected from all three B-aquifer wells in June
and July 2002, ranging from 2.9 to 41 pg/L. Before 2002, analytical results for
groundwater samples did not indicate the presence of PCE in B-aquifer wells at
Redevelopment Block 31B/36 (see Appendix D). PCE was not detected at any of the
B-aquifer wells during the three subsequent groundwater sampling events in 2004,

o TCE exceeded its domestic use criterion (1.4 pg/L) in 1 of 27 samples. The single
exceedance (1.5 pg/L) was reported in a sample collected from well IR36MW120B in
June 2002. TCE was not detected in the four preceding (March 1996 through March
2001) or four subsequent samples (September 2002 through December 2004)
collected from this well.

. ® Vinyl chloride exceeded its domestic use criterion (0.032 pg/L) in 1 of 27 samples.
‘ The single exceedance (1.3 pg/L) was reported in a sample collected from well
IR36MW123B in September 2004. -Before 2004, analytical results for groundwater
samples did not indicate the presence of vinyl chloride in any of the B-aquifer wells
at Redevelopment Block 31B/36 (see Appendix D). During November 2004, vinyl
chloride was not detected in samples collected from the B-aquifer wells. ‘

VOCs in B-aquifer groundwater at Redevelopment Block 31B/36 are not discussed further in
this section.

Total Petroleum Hvdrocarbons

Samples collected from the B-aquifer wells associated with Redevelopment Block 31B/36 were.
analyzed for TPH products during one or more rounds of sampling. TPH-g and TPH-mo were
detected in groundwater samples from two of the three B-aquifer wells. The maximum
concentrations detected were 33 ug/L. for TPH-g and 67 pg/L for TPH-mo. The total TPH
concentrations were less than TPH screening criteria for groundwater (see Section 4.1). As a
result, TPH products in B-aquifer groundwater at Redevelopment Block 31B/36 are not
discussed further in this section. :
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4.3.243 ?Extent of Chemicals in Groundwater

The screening process identified one area (Monitoring Well IR36MW125A) within
Redevelopment Block 31B/36 where concentrations of TCE in A-aquifer groundwater
consistently exceeded Parcel E screening criteria (see Figure 4-4 and Table 4-4).

The presence bf TCE in A-aquifer groundwater is related to the historical use of degreasing
equipment and the storage of solvents in the northwestern portion of Building 406.

The screening process identified no chemicals within Redevelopment Block 31B/36 where
concentrations of chemicals in B-aquifer groundwater consistently exceeded Parcel E screening
criteria.

4.3.2.5 Evaluation of Chemical Fate and Transport

As described in Sections 4.3.2.3 and 4.3.2.4, four areas were identified where soil sampling
results exceeded Parcel E soil screening criteria and one well was identified where groundwater
-sampling results exceeded Parcel E groundwater screening criteria in Redevelopment Block
31B/36. Chemicals identified in areas exceeding Parcel E screening criteria in-soil are metals
(arsenic and léad); VOCs (TCE); SVOCs; and TPH. Only TCE was identified as exceeding
screening criteria for groundwater. The persistence and mobility of these chemicals in soil and
groundwater is discussed below. -

Metals

The mobility of arsenic and lead are highly dependant on soil pH and infiltration of water. Soil
pH within Red‘evelopment Block 31B/36 ranges from 5.5 to 10. However, only two of 151 pH
measurements were below 7.0 (including values of 5.5 and 6.9, see Appendix C). Average pH
calculated as descnbed in Section 4.3.2.5 is 7.6. The predominantly above-neutral pH values
measured in the vadose zone soil samples indicate that site conditions do not favor leaching of
these metals 1n‘to groundwater (see Appendix H). Although arsenic may be somewhat mobile in
the basic soils, its concentrations in groundwater have not exceeded Parcel E screening criteria.
Concentrations of lead in groundwater also have not exceeded Parcel E screening criteria.
Therefore, the migration of arsenic and lead from the vadose zone soils to groundwater appears

to be limited.
Volatile Organic Compounds

TCE in the vadose zone soil northwest corner of Building 406 was partially addressed through
the use of a SVE treatability study from May through July 2001. The SVE treatability study
reportedly removed most TCE from soil (IT Corporation 2002), thereby reducing the likelihood
for TCE to continue migrating from soil to groundwater or entering the building through
volatilization. However, no soil samples were collected after operation of the SVE system.
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| Therefore, the potent1a1 for migration of residual TCE from soil to air and groundwater at
Bulldlng 406 remains.

TCE continued to be detected in samples from one groundwater well (IR36GMWI125A) at
concentrations exceeding Parcel E screening criteria; the TCE concentrations appeared to be
declining from a historical maximum of 1,000 ug/L (1996) to 110 pg/L (2004). However, since
2004, the TCE concentrations appear to have increased in single well IR36MWI125A to
4,800 pg/L in 2006. The presence of TCE daughter products in this well such as cis-1,2-DCE
and vinyl chloride indicates that degradation of TCE is occurring. Additional data will be
collected from this well as part of the ongoing basewide monitoring program. The FS will
include an evaluation of data obtained since December of 2004 to evaluate whether a rebound of
TCE in well IR36MW125A continues and develop appropriate remedial action alternatives.

Semivolatile Organic Compounds

SVOCs present in soils identified for further evaluation include benzo(a)pyrene and
benzo(b)fluoranthene. Both of these compounds are strongly sorbed to soils, have low
solubilities in water, and low volatilization potential (see Appendix H). The potential for these
. chemicals to migrate from the vadose zone into groundwater is relatively low.

Total Petroleum Hydrocarbons

The detections of TPH in soil that were noted for further evaluation are associated with TPH-
diesel and -motor oil range. Petroleum hydrocarbons of diesel and motor oil ranges are known to
strongly sorb to soil and have low to moderate solubilities in water. It is expected that migration -
- of petroleum hydrocarbons from soil to groundwater and migration with groundwater would be
limited. : :

4.3.3 Redevelopment Block 40

This section summarizes the site characterization of Redevelopment Block 40, including the site
history (see Section 4.3.3.1), the geology and hydrogeology (see Section 4.3.3.2), the nature and
extent of chemicals in soil (see Sections 4.3.3.3), the nature and extent of chemicals in
groundwater (see Section 4.3.3.4), and the fate and transport of chemicals in each medium
(see Section 4.3.3.5). The planned reuse for this block is industrial. No tenants are currently
~ present on this redevelopment block.

4.3.3.1 ~ Site History

‘Redevelopment Block 40 is located in the central portion of Parcel E. This block includes
portions of three IR sites: IR-14, IR-38, and IR-39. Site features within Redevelopment
Block 40 are shown on Figure 1-13. The subsections below discuss the historical uses of éach IR
site within the boundaries of Redevelopment Block 40.
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4.3.3.1.1 IR-14

The northernmost portion of IR-14 is located in the southern portion of Redevelopment
Block 40. IR-14 lies primarily. within Redevelopment Block EMI-1, the remainder lies within
Redevelopment Blocks 40 and 41 (see Figure 1-13). IR-14 includes Buildings 506 and 529,

which were occupled by NRDL in the early 1950s. Building 506 was used as laboratories and
was located w1th1n the southeast portion of Redevelopment Block 40. Building 529, located
adjacent to the southeast boundary of Redevelopment Block 40, was used to store radioisotopes
and housed the Cockcroft-Walton generator. The exact construction and demolition dates of
these buildings are unknown. However, review of aerial photographs indicated that the buildings
were likely constructed prior to 1950 and demolished sometime in the 1970s (PRC 1996c).
Operations in Building 506 were moved to Building 815 or néwer facilities in 1955; most areas
in Building 506 were decontaminated at that time.

Between December 1969 and January 1970, all of the former NRDL buildings were mspected
and cleared by the Atomic Energy Commission (AEC) for unrestricted use. To confirm that
residual radioactive contamination associated with former NRDL operations is not present, a
radiation survey of surface soil in the vicinity of the former NRDL buildings was performed
during the Phase III radiation investigation (Tetra Tech, LFR, and U&A 1997). Residual
radiological contamination was not detected at the ground surface during this survey; however,
an anomaly was detected near Buildings 506 and 529. The New World Technology Phase V
investigation found contaminated underground piping in this area. Remediation of these
radiologically impacted areas was recommended in the Final Historical Radiological Assessment
(RASO 2004)..

_Oily Liguid Waete Disposal Area

The oily liquid waste disposal area, for the purposes of this RI Report, is in the northwestern half
of IR-11/14/15. The oily liquid waste disposal area includes Triple A Sites 6 and 7. In 1946,
this area consisted of housing, a movie theater, a dental clinic, a ship’s dispensary, and the
women officers’ club (HLA 1993). Review of aerial photographs indicated that all buildings
were torn down by 1970 (PRC 1996¢). Triple A allegedly disposed of oily waste and salvage
waste into a gully reportedly in an open area between Buildings 505 and 521 (San Francisco
District Attorney [SFDA] 1986). The gully was reportedly filled with sandblast waste at a later
date. The locatlon of the gully is not apparent from existing surface conditions or from available
aerial photographs (HLA 1990c). In addition, Triple A reportedly disposed of oil and other
wastes mixed with water onto the ground; drums, transformers, and chemical canisters were also
reportedly dumped at the site (Triple A Sites 6 and 7) (SFDA 1986). The oily wastes either were
pumped by hose directly from former Tank S-505 in IR-02 Southeast or were pumped from a
vacuum truck ‘onto the ground (SFDA 1986). In 1988, no indications of surface disposal of
hazardous wastes were apparent (HLA 1989b).
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4.3.3.1.2 IR-38

The northwestern portion of the IR-38 lies within Redevelopment Block 40 and was previously
identified as being within Parcel D (transferred to Parcel E in February 2005) (see Figure 1-13).
This portion of IR-38 covers about 2.2 acres and includes Building 500 and former UST S-508.
Building 500 was the former Chief Petty Officer Barracks. During an inspection of the building,
paint chips were observed in exposed soil surrounding the outside of the building. Reportedly,
one electrical transformer associated with this building was removed; however, the date of
removal is unknown (HLA 1994c).

UST S-508 (750-gallon capacity) was located east of the southern portion of Building 500. The
tank was installed in the mid-1940s and was used to store heating oil for a boiler in Building 500.
UST S-508 and its associated product piping were removed on July 25, 1991, during Phase I of
the HPS UST program (PRC, LFR, and U&A 1996). During removal of UST S-508, numerous
holes in the tank were observed. Field observations and analytlcal results from soil samples
collected during the UST closure indicated a release of petroleum hydrocarbons to surrounding
~soil. This area has been designated for removal under the TPH program. :

4.3.3.1.3 IR-39

The southeast portion of IR-39 is located in Blocks 43 and 40 and consists of Building 505 and a
large vacant area west of Building 505 (see Figure 1-13). The southeastern portion of IR-39 was
originally part of Parcel D (transferred to Parcel E in February 2005). The southeastern portion
of IR-39 covers about 6.5 acres. Building 505 was the former Navy Exchange, which consisted
of a bowling alley, gymnasium, cafeteria, and a general recreation center. During a survey
conducted in 1988, a 55-gallon drum with unknown contents, three electrical transformers, and
- asbestos were noted in this building; their removal date is unknown (HLA 1994b). o

4.3.3.2 Geology and Hydrogéology

This section briefly discusses the geoldglcal and hydrogeological features beneath
Redevelopment Block 40. A full description of geology and hydrogeology at Parcel E is
presented in Section 3.4 and 3.5, respectively.

The surface of Redevelopment Block 40 consists of approximately 50 percent paving and
50 percent ruderal vegetation. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do
not traverse this redevelopment block, and the information provided in this section is based on a
review of boring logs for Redevelopment Block 40 provided in Appendix B. From the surface
downward, the geologic units at Redevelopment Block 40 consist of Artificial Fill,
Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary
Deposits, and Franciscan Complex bedrock. /
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The Artificial Flll at Redevelopment Block 40 consists predominantly of dark gray, green, and
brown sand and gravel mixtures with varying proportions of clay and silt, with occasional
serpentinite cobble and boulder fill. Artificial Fill at this redevelopment block ranges from about
5 to 33 feet tlli_ck. The Undifferentiated Upper Sand Deposits consist of loose, poorly graded
sand with shell fragments and are approximately O to 10 feet thick. No borings at
Redevelopment Block 40 were deep enough to penetrate through the Bay Mud deposits. In two
monitoring wells at Redevelopment Block 40, Bay Mud deposits lay directly under the Artificial
Fill at 24 to:33 feet bgs. No borings were deep enough to encounter Undifferentiated
Sedimentary Deposits or bedrock. The bedrock surface, which appears to dip from the northwest
toward the south/southeast toward a saddle between the northwest corner of the redevelopment
‘block and Shag Rock to the southeast, is estimated to occur from approximately 20 to 75 feet
below msl at Redevelopment Block 40 (see Figure 3-8).

The hydrostratigraphy beneath Redevelopment Block 40 consists of an A-aquifer, an aquitard,
and a B- aqu1fer Based on average groundwater elevations measured in A- aquifer wells, the .
depth to groundwater in the A-aquifer ranges from 5.4 to 7.5 feet bgs throughout this
redevelopment block. Groundwater flow in the A-aquifer at Redevelopment Block 40 is
generally toward the west (see Figures 3-9 and 3-10). The B-aquifer is separated from the
A-aquifer by the Bay Mud aquitard. Beneath Redevelopment Block 40, the A- and B-aquifers
are not in direet hydraulic communication. The general direction of groundwater flow for the
B-aquifer is approximately southeast (see Figures 3-11 and 3-12).

4.3.3.3 Wature and Extent of Chemicals in Soil

This section summanzes the evaluation of the nature and extent of chemicals in soil at
Redevelopment Block 40. The evaluation follows the approach for 1dent1fy1ng chemicals and
their spatial d1str1but10n described in Section 4.1.

4.3.3.31 ‘;Identification and Spatial Distribution' of Chemicals in Soil

This section “summanzes the chemicals identified in soil at Redevelopment Block 40.
Approx1mately 68 soil samples were collected at Redevelopment Block 40. Figure 4.3.3-1
shows the locat1ons where soil samples were collected from Redevelopment Block 40. Soil
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, cyamde
pesticides, PCBs, TPH, and radioactive materials. Radiological data are being addressed as part
of the rad1ololglcal program for HPS; therefore these data are not discussed further in this
Revised Parcel E RI Report.

Tables 4.3.3-1%' and 4.3.3-2 present the summary statistics for chemicals that were detected at
concentrations, exceeding residential soil screening. Tables 4.3.3-1 presents statistics for
51 surface (0 to 10 feet bgs) soil samples; Tables 4.3.3-2 presents statistics for 17 subsurface
(deeper than 10 feet bgs) soil samples. Appendix C includes the complete soil data set used to
generate the summary statistics tables for this redevelopment block.

Revised Parcel E Rl Report 4-38 | BAIL.5106.0005.0007




The chemicals detected in soil are described below by analytlcal group metals, VOCs, SVOCs,
cyanide, pesticides, PCBs, and TPH. '

Metals

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals
detected, 11 metals had one or more detected concentrations exceeding residential soil screening
criteria. Arsenic exceeded the residential criterion and HPAL at two isolated locations. Arsenic
exceeded industrial soil screening criteria at two isolated locations. As a result, the nature and
extent of metals in soil at Redevelopment Block 40 is not discussed further in this séction.

Volatile Organic Compounds

Seven VOCs were detected in soil samples collected from the surface to 10 feet bgs; however,
none were detected at concentrations exceeding Parcel E residential or industrial screening
criteria (see Appendix C). Two VOCs were detected 'in soil samples collected deeper than 10
feet bgs; however, none were detected at concentrations exceeding Parcel E residential or
industrial screening criteria (see Appendix C). As a result, the nature and extent of VOCs in soil
at Redevelopment Block 40 is not discussed further in this section. '

Semivolatile Organic Compounds

Sixteen SVOCs were detected in one or more soil samples collected from the surface to 10 feet
bgs. Only two SVOCs were detected at concentrations exceeding Parcel E residential screening
criteria, and only one SVOC exceeded the industrial screening criteria (see Table 4.3.3-1). Two
SVOCs were also detected in soil samples collected deeper than 10 feet bgs at concentrations
exceeding Parcel E residential screening criteria (see Table 4.3.3-2). The industrial screening
criteria were exceeded at only one isolated location. As a result, the nature and extent of SVOCs

in soil at Redevelopment Block 40 is not discussed further in this section.

Cyanide

Cyanide was detected in 4 out of 14 soil samples collected from the surface to 10 feet bgs; the
detected concentrations did not exceed Parcel E residential or industrial screening criteria (see
Appendix C). Cyanide was not detected in six soil samples collected deeper than 10 feet bgs
(see Appendix C). As a result, the nature and extent of cyanide in soil at Redevelopment Block
40 is not discussed further in this section.

Revised Parcel E Rl Report ' 4-39 BAI.5106.0005.0007



Pesticides

Seven pesticides were detected in soil samples collected from the surface to 10 feet bgs; the
detected concentrations did not exceed Parcel E residential or industrial screening criteria (see
Appendix C). Three pesticides were detected in soil samples collected deeper than 10 feet bgs;
the detected cdncentratxons did not exceed Parcel E residential or industrial screening criteria
(see Appendlx C). As a result, the nature and extent of pesticides in soil at Redevelopment

Block 40 is not discussed further in this section.

Polychlorinated Biphenyls

Two PCBs (Afoclor-l254 and Aroclor-1260) were detected at location IR14SS05 from O to
10 feet bgs in concentrations exceeding industrial screening criteria (see Table 4.3.3-1). No
other PCB exceedances of industrial screening criteria occurred in Redevelopment Block 40. In
addition, no PCBs were detected in samples collected from greater than 10 feet bgs. As a result,
the nature and extent of PCBs in soil at Redevelopment Block 40 is not discussed further in this
section. ‘ :

Total Petroleum Hydrocarbons

TPH concentfiations did not exceed the soil source screening criterion at Redevelopment
Block 40, except for one exceedance in a sample collected under the UST program in 1991.
Additionally, no free product was detected in monitoring wells within this redevelopment block
(Tetra Tech 2002c) As a result, the nature and extent of TPH in soil at Redevelopment Block 40
is not discussed further in this section.

4.3.3.3.2 l’Extent of Chemicals in Soil

The screening process indicated no contiguous soil sampling locations requiring evaluation of
spatial trends \ﬁvithin Redevelopment Block 40.

4.3.3.4 1Nature and Extent of Chemicals in Groundwater

.This section summarizes the evaluation of the nature and extent of chemicals detected in
groundwater samples collected from monitoring wells associated with Redevelopment Block 40.
Figure 4.3.3- 5 shows the locations of the groundwater monitoring wells located in
Redevelopment Block 40 where groundwater samples were collected for this evaluation.

Table 4.3.3-3, presents the summary statistics for chemicals that were detected in samples
collected from the A-aquifer wells. No B-aquifer wells or bedrock water-bearing zone wells are
associated with Redevelopment Block 40. Chemicals that were retained for evaluation based on
consideration of the factors described in Section 4.1.2.2 are shown in bold font in this table.
Appendix D includes the complete groundwater data set for this redevelopment block.

i
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4.3.3.41 Chemicals in A-Aquifer Groundwater

Four A-aquifer wells are associated- with Redevelopment Block 40 (see Figure 4.3.3-5).
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. VOCs, SVOCs,
cyanide, pesticides, and PCBs were not detected in any groundwater samples collected from
A-aquifer wells associated with Redevelopment Block 40; therefore these chemicals are not
discussed further in this section.

The chemicals that were detected in groundwater samples collected from the A aquifer are
evaluated below by analytlcal group: metals and TPH. :

Metals

Samples collected from the A-aquifer wells associated with Redevelopment Block 40 were
analyzed for metals in one or more rounds of sampling; 20 metals were detected. Of the
20 metals detected, 2 metals (cadmium and lead) exceeded one or more of the appropriate
screening criteria (surface water criteria, or HGALs if greater than surface water criteria) listed
in Table 4.3.3-3. The spatial and temporal distributions of cadmium and lead are discussed
below. .

e Cadmium exceeded its surface water criterion (8.8 pg/L) and its HGAL (5.08 pg/L)
in only one groundwater sample, collected from IRI4MW10A in 1991, with a
concentration of 12.6 pg/L. This well is located approximately 1,000 feet from the
Bay. Cadmium was not detected at concentrations above 1.7 ug/L in any of the five
subsequent samples collected from well IR1I4AMW10A in 1992, 2001, and 2002.

o Lead exceeded its surface water criterion (5.6 pg/L) and its HGAL (14.44 ug/L) in
only one groundwater sample. The single exceedance was reported in a sample, -
collected from IR1I4MW10A in 1992, with a concentration of 18 pg/L. Lead was not
detected at concentrations above 13 pg/L in the duphcate sample. Additionally, lead
was not detected at concentrations above 2 pg/L in subsequent samples collected

from IR14MW10A in 2001, 2002, and 2002.

Cadmium and lead in A- aqulfer groundwater at Redevelopment Block 40 are not discussed
further in this section.

Total Petroleum Hydrocarbons

Samples collected from the A-aquifer wells associated with Redevelopment Block 40 were
analyzed for TPH during one or more rounds of sampling. TPH-d, TPH-g, and TPH-mo were
detected in groundwater samples from three of the four A-aquifer wells. The maximum
concentrations detected were 76 pg/L for TPH-d, 29 ug/L for TPH-g, and 970 pg/L for TPH-mo.
The total TPH concentrations were less than TPH screening criteria for groundwater. As a
result, TPH products in A-aquifer groundwater at Redevelopment Block 40 are not discussed
further in thls section.
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4.3.34.2 Extent of Chemicals in Groundwater

The screening process identified no wells associated with Redevelopment Block 40 where
concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening
crlterla ‘

4.3.3.5 Evaluation of Chemical Fate and Transport

Based on the dhalysis presented in Sections 4.3.3.3 and 4.3.3.4, no chemicals were selected for
delineation of /their nature and extent in soil and groundwater at Redevelopment Block 40.
Therefore, no discussion of fate and transport is necessary.

434 Redevelopment Block 41

This section summanzes the site characterization of Redevelopment Block 41, including the site

history (see Section 4.3.4.1), the geology and hydrogeology (see Section 4.3.4.2), the nature and

extent of chermcals in soil (see Section 4.3.4.3), the nature and extent of chemicals in

- groundwater (see Section 4.3.4.4), and the fate and transport of chemicals in each medium (see
Section 4.3.4.5). The planned reuse for this block is industrial. No tenants are currently present
on this redevelopment block, except the San Francisco Police Department in Building 606.

4.3.4.1 .  Site History

Redevelopmen& Block 41 is located in the east-central portion of Parcel E. This redevelopment
block includes all of IR-08 and a portion of IR-38. Site features within Redevelopment Block 41
are shown on Figure 1-13. The subsections below discuss the historical uses of IR-08 and IR-38
within the boundaries of Redevelopment Block 41.

43411  IR-08

IR-08 is located in the eastern portion of Redevelopment Block 41. IR-08 was previously
considered to be part of Parcel D; however, it was transferred to Parcel E in February 2005.
IR-08 covers about 0.5 acre and consists of the following site features within Redevelopment
Block 41: :

o Sogtheast portion of former Building 503

§

. So&theast portion of existing Building 606

o Utilities around former Buildings 503 and 508 and existing Building 606
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Southeast Portion of Former Building 503

Building 503 was the base laundry facility. The facility was operated from (at least) 1948 to
1974. Building 503 was demolished sometime between 1977 and 1979 (PRC 1996g).

Southeast Portion: of Existing Building 606

Building 606 was constructed in 1989 on the site of former Building 503, for use as the HPS
military postal facility. As of 2005, Building 606 was occupied by the San Franmsco Police
Department (Navy 2005b).

Utilities Around Former Buildings 503 and 508 and Existing Building 606
Utilities within IR-08 include the following:

e Storm line traversing IR-08 and 3 associated catch basins. The catch basins were
designed to flow into dry wells that discharged to subsurface soils and groundwater.
During heaving rain events, the overflow from these dry wells entered the storm
sewer and discharged to the Bay.

e Steam lines were located in the area of former Building 503. During construction
activities in the early 1980s, a steam line was damaged near Building 503 and oily
wastes were reported to have leaked from the line.

e Electrical transformers were used and stored in several areas within IR-08. Electrical
transformers containing PCB oil were reportedly stored on a transformer pad, located
on the south side of the former Building 503. Two transformers containing PCB oil
were also located on power poles, north and south of the site. The transformers were
removed from service by American Environmental Management Corporatlon and the
Navy Public Works Department in 1988 (HLA 1992b).

e Two oil grease traps and a2l ,OOO-gallon fuel oil AST used for the former Building
503 laundry facility, reportedly were located south and west of former Building 503.
The grease traps and associated floor drains and the AST were removed during
construction activities for Building 606. An abandoned pump house, used to pump
saltwater to charge the fire-hydrant system, is located immediately northeast of the
PCB spill area. The date when this pump house was abandoned is unknown
(HLA 1992b).

4.3.41.2 IR-38

The southeastern portion of IR-38 is located in the southern portion of Redevelopment Block 41.
IR-38 covers about 2 acres and consists of the following site features within Redevelopment
Block 41: '
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e Former Building 507

e Former Building 508

Former Building 507

Building 507 was used as the NRDL biological laboratory (PRC 1996¢). The building and its
foundation no :longer exist. The exact construction and demolition dates of the buildings are
unknown; however, it was likely constructed prior to 1950 and demolished between 1977
and 1979 (PRC 1996¢). The building was located south of existing Building 606
(see Figure 4.3.4-1). ’

Operations in Building 507 were moved to Building 815 sometime in the late 1950s, and most
areas of Building 507 were decontaminated at that time (NRDL 1969). In December 1969,
Building 507 was inspected and cleared by the AEC for unrestricted use (NRDL 1969). To
confirm that residual radiological contamination associated with former operations in Building
507 was not present at IR-38, surface soil in the vicinity of the former building was surveyed
during the Phase III radiation investigation. Radiological contamination was not detected at
IR-38 during this survey (Tetra Tech, LFR, and U&A 1997).

Former Building 508

Building 508 was used as the NRDL health physics office (PRC 1996¢). The building and its
foundation no longer exists. The exact construction and demolition dates of the buildings are
unknown; however, it was likely constructed prior to 1950 and demolished sometime between
1977 and 1979 (PRC 1996¢). Building 508 was located south of existing Building 606
(see Figure 4.3.4-1).

Operations in Building 508 were moved to Building 815 sometime in the late 1950s, and most
areas of Building 508 did not require decontamination at that time (RASO 1995). In December
1969, Building 508 was inspected and cleared by the AEC for unrestricted use (NRDL 1969).
To confirm that residual radiological contamination associated with former operations in
Building 508 was not present at IR-38, surface soil in the vicinity of the former building was
surveyed during the Phase III radiation investigation. Radiological contamination was not
detected at IR-38 during this survey (Tetra Tech, LFR, and U&A 1997).

4.3.4.2 Geology and Hydrogeology

This section briefly discusses the geological and hydrogeological features beneath
Redevelopment Block 41. A full description of geology and hydrogeology at Parcel E is
presented in Sections 3.4 and 3.5, respectively.
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Most of Redevelopment Block 41 is covered by asphalt and concrete pavement and the concrete
foundation of Building 606. The southern portion of this redevelopment block is covered by
ruderal vegetation. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do not
traverse this redevelopment block, and the information provided in this section is based on a
review of boring logs for Redevelopment Block 41 provided in Appendix B. From the surface
downward, the geologic units at Redevelopment Block 41 consist of Artificial Fill, Bay Mud
Deposits, Undifferentiated - Sedimentary Deposits, Bay Mud Deposits, Undifferentiated
Sedimentary Deposits, and Franciscan Complex bedrock.

The Artificial Fill at Redevelopment Block 41 consists predominantly of clayey gravel, sand and
gravel, gravelly clay, and occasional serpentinite boulder fill (particularly in the southeast corner
of IR-08), ranging from 8 to 31 feet thick. Undifferentiated Upper Sand Deposits locally overlie
Bay Mud and underlie Artificial Fill, ranging from 6 to 15 feet thick. Bay Mud Deposits consist
of clay with abundant shell fragments and intermittent silt. The Bay Mud Deposits range from
10 to 59 feet thick. The surface of the Bay Mud Deposits forms a swale that trends to the east-
northeast and is as deep as 50 to 60 feet in the southwest portion of the redevelopment block. No
borings penetrated into the Undifferentiated Sedimentary Deposits or bedrock at Redevelopment
Block 41; therefore, the thickness and depth of these formations is unknown. However, the
bedrock surface beneath this redevelopment block consists of a saddle between two bedrock
highs (see Figure 3-8). The saddle trends west-northwest to east-southeast and is greater than
50 feet deep.

The hydrostratigraphy beneath Redevelopment Block 41 consists of an A-aquifer, an aquitard,
and a B-aquifer. Based on average groundwater elevations measured in A-aquifer wells, the
depth to groundwater in the A-aquifer ranges from 4.5 to 7.7 feet bgs throughout Redevelopment
Block 41. Groundwater flow in the A-aquifer at Redevelopment Block 41 is generally west or
southwest (see Figure 3-9). The B-aquifer is separated from the A-aquifer by the Bay Mud
aquitard (see Figure 3-7). Beneath Redevelopment Block 41, the A- and B-aquifers are not in
direct hydraulic communication. The general direction of groundwater flow for the B-aquifer is
approximately southeast (see Figure 3-11).

4.3.4.3 Nature and Exte_nt of Chemicals in Soil

This" section summarizes the evaluation of the nature and extent of chemicals in soil at
Redevelopment Block 41. The evaluation follows the approach for identifying chemicals and
their spatial distribution described in Section 4.1.

4.3.4.31 Identification and Spatial Distribution 6f Chemicals in Soil

This section summarizes . chemicals identified in- soil at Redevelopment Block 41.
Approximately 364 soil samples were collected at Redevelopment Block 41. Figure 4.3.4-1
shows the locations where soil samples were collected from Redevelopment Block 41. Soil :
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, (including.
PAHs), cyanide, pesticides, PCBs, TPH, and radioactive materials. Radiological data are being

Revised Parcel E Rl Report 4-45 _ BAI5106.0005.0007



addressed as part of the radlologlcal program for HPS; therefore, these data are not discussed
further in this sectlon

Tables 4.3.4-1.and 4.3.4-2 present the summary statistics for chemicals that were detected at
" concentrations exceeding residential and industrial soil screening criteria. Table 4.3.4-1 presents
the statistics for 178 surface (0 to 10 feet bgs) soil samples; Table 4.3.4-2 presents statistics for
186 subsurface (deeper than 10 feet bgs) soil samples. Appendix C includes the complete soil
data set used to generate the summary statistics tables for this redevelopment block.

The chemlcals“detected in soil are described below by analytical group metals, VOCs, SVOCs,
pesticides, PCBs and TPH. .

Metals

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this
discussion focuses on the data for metals in surface soil samples. Twenty-three metals were
detected in s011 samples collected from the surface to a depth of 10 feet bgs. Of the 23 metals
detected, 8 metals were detected at concentrations exceeding residential soil screening criteria
(see Figure 4. 3 4-2). Only arsenic exceeded the residential criterion by more than one order of
magnitude; however, a limited number of detected concentrations exceeded the HPAL. Arsenic
exceeded indu$trial soil screening criteria in two isolated locations. As a result, the nature and
extent of metals in soil at Redevelopment Block 41 is not discussed further in this section.

Volatile Organic Compounds
[

Fifteen VOCs were detected in soil samples collected from the surface to 10 feet bgs; however,
no VOCs were detected at concentrations exceeding Parcel E residential or industrial screening
criteria (see Appendlx C). Fifteen VOCs were detected in soil samples collected deeper than 10
feet bgs; however, no VOCs exceeded Parcel E residential or industrial screening criteria (see
Appendix C). As a result, the nature and extent of VOCs in soil at Redevelopment Block 41 is
not discussed further in this section.

. . \> .
Semivolatile Organic Compounds

Eighteen SVOFS were detected in one or more soil samples collected from the surface to 10 feet
bgs; however, lonly three SVOCs were detected at concentrations exceeding Parcel E residential
screening criteria (see Table 4.3.4-1). None of the SVOC concentrations exceeded the
residential criteria by more than one order of magnitude. One SVOC was detected at one
isolated locatlon at a concentration that exceeded industrial soil screening criteria
(see Figure 4. 3 4-3). No SVOCs were detected at a depth greater than 10 feet bgs. As a result,
the nature and extent of SVOCs in soil at Redevelopment Block 41 is not discussed further in

this section. -
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Pesticides

~ Six pesticides were detected in soil samples collected from the surface. to 10 feet bgs; however,
only two pesticides exceeded Parcel E residential screening criteria (see Table 4.3.4-1). None of
these pesticides exceeded residential criteria by more than one order of magnitude. Pesticide
concentrations did not exceed industrial soil screening criteria. Four pesticides were detected in
soil samples collected deeper than 10 feet bgs. None of the analytical results from these deep
soil samples exceeded Parcel E residential or industrial screening criteria for pesticides. As a
result, the nature and extent of pesticides in soil at Redevelopment Block 41 is not discussed
further in this section. -

Polychlorinated Biphenyls

Two PCBs were detected in soil samples collected from the surface to 10 feet bgs. Only one
PCB, -Aroclor-1260, was detected at concentrations exceeding the Parcel E residential and
industrial screening criterion (see Table 4.3.4-1). The maximum Aroclor-1260 concentration did
not exceed the residential criteria by more than one order of magnitude. PCBs were detected in
- soil samples collected deeper than .10 feet' bgs. Only Aroclor-1260 was detected at
concentrations exceeding residential criterion by more than one order of magnitude
(see Table 4.3.4-2). Based on the limited number of detections exceeding industrial soil
screening considerations (see Section 4.1.1.2), the nature and extent of PCBs in soil at
Redevelopment Block 41 is not discussed further in this section.

Total Petroleum Hvdrocarbons

TPH concentrations did not exceed the soil source screening criterion in soil samples collected at
Redevelopment Block 41, and no free product was detected in monitoring wells within this block
(Tetra Tech 2002¢). As a result, the nature and extent of TPH in soil at Redevelopment Block 41
is not discussed further in this section.

4.3.4.3.2 Extent of Chemicals in SoiI

The screening process identified no contiguous soil sampling locations exceedlng Parcel E
industrial screening criteria within Redevelopment Block 41. ‘

4.3.4.4 Neture and Extent of Chemicals in Groundwater -

This section summarizes the evaluation of the nature and extent of chemicals detected in
groundwater samples collected from monitoring wells associated with Redevelopment Block 41.
Figure 4.3.4-4 shows the locations the groundwater monitoring wells associated with
Redevelopment Block 41 where groundwater samples were collected for this evaluation.
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Table 4.3.4-3 presents the summary statistics for chemicals that were detected in the A-aquifer
wells associated with Redevelopment Block 41. No B-aquifer wells or bedrock water-bearing
zone wells are associated with Redevelopment Block 41. Chemicals that were retained for
evaluation based on consideration of the factors described in Section 4.1.2.2 are shaded and
shown in bold font in this table. Appendlx D includes the complete groundwater data set for this
redevelopment block.

43441 Chemicals in A-Aquifer Groundwater

Eight A-aquifer wells are associated with Redevelopment Block 41 (see Figure 4.3.4-4),
including four wells that are not physically located within the redevelopment block and one well,
TRO8MW42A, that was previously decommissioned. Groundwater samples collected from the
A-aquifer wells were analyzed for metals (including hexavalent chromium), VOCs, SVOCs,
cyanide, dioxins and furans, pesticides, PCBs, and TPH. Cyanide and pesticides were not
detected in any groundwater samples collected from A-aquifer wells; therefore, these chemicals
are not discussed further in this section.

The chemicals that were detected in groundwater samples collected from the A-aquifer are
evaluated below by analytical group: metals, VOCs, SVOCs, dioxins/furans, PCBs, and TPH.

Metals

Samples collected from the A-aquifer wells associated with Redevelopment Block 41 were
analyzed for metals during one or more rounds of sampling; 22 metals were detected. Of the
22 metals detected, only copper and mercury exceeded the appropriate screening criterion
(surface water | criteria, or HGALs if greater than surface water criteria) listed in Table 4.3.4-3.
The spatial and temporal distributions of these two metals are discussed below.

° Copper exceeded its surface water criterion (3.1 pg/L) and its HGAL (28.04 pug/L) in
two groundwater samples, collected from wells IROSMW37A and IROSMW38A in
July 1990, with concentrations of 49.2 and 54.2 pg/L, respectively. These wells are
located over 1,100 feet from the Bay. Copper was not detected at concentrations
above 9 ug/L in the three subsequent samples collected from each of these wells in
January, July, and December 1991.

e Mercury exceeded its surface water criterion (0.025 pg/L) and its HGAL (0.6 pg/L)
in only one groundwater sample, collected from well IROBMW37A in January 1991,
with a concentration of 0.8 pg/L. This well is located approximately 1,100 feet from
the Bay. Mercury was not detected in the two preceding samples collected from this
well in July 1990 and January 1991, or the three subsequent samples collected from -
this well from July 1991 through May 1994. Mercury was detected below the HGAL
in the most recent sample in the RI data set collected from this well (August 1994),
with a concentration of 0.16 pg/L. '
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As a result, copper and mercury in A-aquifer groundwater at Redevelopment Block 41 are not
discussed further in this section.

.

Volatile Organic Compounds

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were
analyzed for VOCs in one or more rounds of sampling; five VOCs were detected. Of the five
VOCs detected, none exceeded any of the appropriate screening criteria listed in Table 4.3.4-3.
As a result, VOCs in A-aquifer groundwater at Redevelopment Block 41 are not discussed
further in this section.

Semivolatile Organic Compounds

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were
analyzed for SVOCs in one or more rounds of sampling; seven SVOCs were detected. Of the
seven SVOCs detected, none exceeded the appropriate screening criteria (surface water criteria)
listed in Table 4.3.4-3. As a result, SVOCs in A-aquifer groundwater at Redevelopment
Block 41 are not discussed further in this section.

Dioxins and Furans -

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were
analyzed for dioxins and furans in one or more rounds of sampling; one furan was detected
(dibenzofuran). Neither of the two detections of dibenzofuran exceeded the appropriate
* screening criteria (surface water criteria) listed in Table 4.3.4-3. As a result, dioxins in A-aquifer
groundwater at Redevelopment Block 41 are not discussed further in this section.

N~

Polychlorinated Biphenyls . ‘

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were
analyzed for PCBs during one or more rounds of sampling; one PCB (Aroclor-1260) was
detected in 2 of the 51 samples. Both detections of Aroclor-1260 exceeded the appropriate
screening criteria (surface water criteria) listed in Table 4.3.4-3. The surface water criterion for
Aroclor-1260 (0.03 pg/L) is less than the reporting limits (0.5 pg/L and 1 pg/L). Aroclor-1260
was detected in samples collected from well IROSMW42A in October and December 1991. The
. October 1991 detection (4 pg/L) was qualified as estimated, because it was below the PQL, and

the December 1991 detection was at the reporting limit of 1 pg/L. PCBs were not detected in
any of the four subsequent samples collected from this well from November 1993 through
August 1994, This decommissioned well was located approximately 1,100 feet from the Bay.
As aresult, PCBs are not discussed further for the A-aquifer in Redevelopment Block 41.
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Total Petroleum Hydrocarbons

Samples collected from the eight A-aquifer wells assomated with Redevelopment Block 41 were
analyzed for TPH products in one or more rounds of sampling. TPH-d and TPH-g were detected
in groundwater samples from one A-aquifer well, and TPH-mo was detected in groundwater
samples from three A-aquifer wells. The maximum concentrations detected of each TPH range
varied from 36 to 970 pg/L (see Table 4.3.4-3). These maximum concentrations were all less
than the TPH screening criteria for groundwater (as shown in Table 4-1). As a result, TPH
products in A-aquifer groundwater at Redevelopment Block 41 are not discussed further in this
© section. | ,

4.3.44.2 Extent of Chemicals in Groundwater. '

The screening process' identified no chemicals within Redevelopment Block 41 where
concentrations}?in A-aquifer groundwater consistently exceeded Parcel E screening criteria. '

4.3.4.5 ‘Evaluation of Chemical Fate and Transport

Based on the analysis presented in Sections 4.3.4.3 and 4.3.4.4, no chemicals were selected for
delineation of]| | their nature and extent in soil and groundwater at Redevelopment Block 41.
Therefore, no discussion of fate and transport is necessary.

4.3.5 YTRedevelopment Block 43

This section summanzes the site characterization of Redevelopment Block 43, 1nclud1ng the site
history (see Sectlon 4.3.5.1), the geology and hydrogeology (see Section 4.3.5.2), the nature and
~extent of chemlcals in soil (see Section 4.3.5.3), the nature-and extent of chemicals in
groundwater (see Section 4.3.5.4), and the fate and transport of chemicals in each medium
(see Section 4!3.5.5). The planned reuse for this block is industrial. No tenants are currently
present on this redevelopment block.

4351 ‘Site History

Redevelopment Block 43 is located in the central portion of Parcel E. This redevelopment block
includes portions of six IR sites: IR-05, IR-13, IR-36 North, IR-36 South, IR-36 West, and
IR-39. Site features within Redevelopment Block 43 are shown on Figure 1-13. The subsections
below discuss the historical uses of the six IR sites present in the Redevelopment Block 43 area.

43511  IR-05

IR-05 is locat%:d in the northwestern portion of Redevelopment Block 43 and is entirely within
Redevelopment Block 43. IR-05 covers approximately 4.3 acres, and no buildings are present at
this site. Frofn 1946 to 1974, the Navy stored used electrical transformers of various sizes in a
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mostly unpaved open yard about 400 feet north of Building 704 (Tetra Tech, LFR, and
U&A 1997). Three concrete pads are located along the northern boundary of the site. The exact
location and dimensions of the storage yard are uncertain. It was estimated that six to eight
transformers per year were stored at the site over a period of approximately 30 years
(EMCON 1987a). These transformers were suspected of containing PCB oils that may have
leaked onto the soil, which is the potential contaminant source at IR-05. During their occupancy
of HPS, Triple A fenced an area in the western portion of IR-05 at the intersection of 6th and “R”
streets (Tetra Tech, LFR, and U&A 1997). The use of this fenced area is unknown, and the
fencing has been removed.

Two TPH corrective action areas (CA’A),' CAAI15 and CAA16, were excavated in 2004.
Table A-3 in Appendix A provides more information on TPH CAAs.

4.3.5.1.2 IR-13

IR-13 is located in the southern portion of Redevelopment Block 43 and is entirely within
Redevelopment Block 43. IR-13 covers approximately 3.1 acres and consists of PA-13 and
Triple A Sites 5 and 15. IR-13 was used as a storage yard before construction of the commissary
(Building 803) in 1948 or 1949." The commissary was demolished sometime between 1979 and
1981. Nearby Building 524 was used as a commissary storehouse and also was demolished.

During Triple A’s occupancy, drums containing liquids and an oily soil pile were allegedly
stored at IR-13 (Triple A Site 5) and sandblast waste was allegedly stored on the foundation of
the former Bu11d1ng 524 (Triple A Site 15).

Conc_rete foundation slabs from former Buildings 524 and 803 were . converted to
decontamination facilities that are used for activities related to environmental work at HPS.
Both decontamination facilities are fenced and locked. Miscellaneous debris (hoses and wood)
piles that were present on the northwest edge of IR-13 were removed sometime after 1993. In
1988, three electrical transformers were observed near the corner of Manseau and “I” Streets,
north of thé former commissary (ERM-West 1988). These transformers were subsequently
removed; however, the date of removal is unknown.

4.3.5.1.3 IR-36 North

IR-36 North extends into the northeastern portion of Redevelopment Block 43. Most of IR-36
North lies within'® Redevelopment Block 31B/36; the remainder of the site is within
Redevelopment Blocks 31A and 43. IR-36 North covers approximately 9 acres. The only
feature within Redevelopment Block 43 is the area west of Building 405, which consists of a
vacant lot and railroad tracks (see Figure 4.3.5-1). This area was used for disposal of
construction debris, including cement blocks, scrap metal, and wood (HLA 1994c).
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4.3.5.1.4 iR-ss South

IR-36 South extends into the central portion of the eastern border of Redevelopment Block 43.
Most of IR-36 South is located within Redevelopment Block 31B/36. The portion of IR-36
South located w1th1n Redevelopment Block 43 consists of the sanitary sewer and storm drain
lines running béneath “I” Street, near the western boundary of IR-36 South.

43515  IR-36 West

All of IR-36 West is located within the central portion of Redevelopment Block 43. IR-36 West
covers approximately 7 acres, and consists of the following site features within Redevelopment
Block 43: ‘

* Buildings 371 and 704
¢ Area around Buildings 371 -and 704
* Building 709 and associated USTs

Buildings 371 and 704

Building 371 was used by the Navy as a storehouse for miscellaneous equipment (HLA 1990a).
In June 2005, Bulldlng 371 was used by S and W Productions (Navy 2005b). Building 704 was
used by the Navy as an automotive repair shop. Materials used or stored at Building 704
included motor and hydraulic oils, waste oil, diesel fuel, solvents, acids, and electrolyte solution
~ (in batteries) (HLA 1994c). Building 704 also was used by Wagner Construction Company for
equipment repalr and storage (PRC 1994b). As of June 2007, Buildings 371 and 704 were
vacant (Tetra Tech 2007a).

Area Around Buildinqs 371 and 704

The area around Buildings 371 and 704 was used by Wagner Construction- Company as a storage
yard for equlpment and vehicles (PRC 1994b). During the Parcel D RI investigation, it was
noted that puddled surface water with a petroleum hydrocarbon sheen and several stained soil
areas were present in this storage yard (HLA 1994c). Large closed containers and subgrade
- storage sumpsicontaining diesel fuel, waste oil, hydraulic oil, and solvent were stored by Wagner
Construction Company in this yard (HLA 1994c). Information on the removal of these
containers and sumps has not been identified.

:
Building 709 a‘}nd Associated USTs

Building 709 was formerly a service station and has been abandoned. Five USTs (S-711 through
S-715) were located adjacent to Building 709. These tanks were removed in August 1991 during
Phase I of the ﬁPS UST program (PRC 1994b). USTs S-711 and S-712 were 5,000-gallon tanks
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that stored gasoline. USTs S-713 and S-714 were 5,000-gallon tanks that stored diesel, and UST
S-175 was a 500-gallon tank that stored waste oil. The 5,000-gallon gasoline and diesel fuel
USTs (S-711 through S-714) were connected to two sets of dispenser pumps on a concrete pad
located about 25 feet east of Building 709. A remote fill pipe connected to UST S-711.was
located south of the tanks. UST S-715 was located at the southwest corner of Building 709 and
was connected to a remote fill pipe leading from the tank into Building 709.

~

- Two 30-gallon USTs (HPA-14 and HPA-15) were located inside Building 709. These tanks
were removed in June 1993 during Phase II of the HPA UST program (PRC 1994b). These
tanks were used to store hydraulic fluid for the automobile lifts inside Building 709.

Three TPH CAAs (8/8a, 9/9a, and 12) were excavated in 2004. Two additional TPH CAAs (17
and 18) are planned. Table A-3-in Appendix A provides more information on TPH CAAs.

43516  IR-39

IR-39 extends into the southern portion of Redevelopment Block 43. Most of IR-39 lies within
Redevelopment Block 40. The portion of the site that lies. within Redevelopment Block 43
includes the narrow strip of land connecting Building 708 (former automotive repair shop) and
IR-13, north of “J” Street (see Figure 4.3.5-1). Activities associated with this area are unknown.

One TPH CAA (19) was excavated in 2004. Another TPH CAA (20) is planned for 2008
through 2010. Table A-3 in Appendix A provides more information on TPH CAAs.

4.3.5.2 Geology and HerogeoIogy \

This section briefly discusses the geological and hydrogeological features beneath
Redevelopment Block 43. A full description of ‘geology and hydrogeology at Parcel E is
presented in Sections 3.4 and 35, respectively.

The north- and south-central portions of Redevelopment Block 43 are covered by gravel and
broken asphalt with vegetation. The center of this redevelopment block is paved, and the
southern tip is bare dirt. From the surface downward, the geologic units at Block 43 consist of
Artificial Fill, Undifferentiated Upper Sand Deposits, Bay Mud Depos1ts Undifferentiated
Sedimentary Deposits, and Franciscan Complex bedrock.

Artificial Fill at Redevelopment Block 43 consists mainly of clayey gravel with sand and
bedrock boulders, ranging from 5 to 35 feet thick. The Undifferentiated Upper Sand Deposits
are mainly absent at Redevelopment Block 43 and were found in two borings in IR-13 and one
boring at IR-05, consisting mainly of poorly graded sand with shell fragments, ranging from 12
and 14 feet thick at IR-13 and approximately 4 feet thick at IR-05. The Bay Mud Deposits
consist of fat clay with shell fragments, ranging from 0 to 76 feet thick. The depth to bedrock
. ranges from less than 20 to approximately 125 feet. Bedrock consists of serpentinite of the
Franciscan Complex. The bedrock surface beneath Redevelopment Block 43 forms a portion of
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the north and south slopes off of a west-trending bedrock high, centered beneath Building 406 in
the adjacent Redevelopment Block 31B/36 (see Figure 3-8).

The hydrostratigraphy beneath Redevelopment Block 43 consists of an A-aquifer, an aquitard,
and a B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated Sand
Deposits. Based on average groundwater elevations measured in A-aquifer wells, the depth to
groundwater 1n the A-aquifer ranges from 4.8 to 9.9 feet bgs throughout Redevelopment
Block 43. Groundwater flow in the A-aquifer at Redevelopment Block 43 is generally east and
northeast. The B-aquifer is separated from the A-aquifer by the Bay Mud aquitard. Beneath
Redevelopment Block 43, the A- and B-aquifers are not in direct hydraulic communication. The
general dlrectlon of groundwater flow for the B-aquifer is approximately southeast (see
Figures 3-11 and 3-12).

4.3.5.3 ;Nature and Extent of Chemicals in Soil

This section summarizes the evaluation of the nature and extent of chemicals in soil at
Redevelopment Block 43. The evaluation follows the approach for identifying chemicals” and
their spatial distribution described in Section 4.1.

4.3.5.3.1 Identification and Spatial Distribution of Chemicals in Soil

This section summarizes the chemicals identified in soil at Redevelopment Block 43.
Approximately 919 soil samples were collected at Redevelopment Block 43. Figure 4.3.5-1
shows the locations where soil samples were collected from Redevelopment Block 43. Soil
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs (including
PAHs), cyanlde pesticides, PCBs, and TPH.

|
Tables 4.3.5- 1l and 4.3.5-2 present the summary statistics for chemicals that were detected at
concentratlonslexceedmg residential and industrial soil screening criteria. Table 4.3.5-1 presents
statistics for 585 surface (0 to 10 feet bgs) soil samples; Table 4.3.5-2 presents statistics for
334 subsurface (deeper than 10 feet bgs) soil samples. Appendix C includes the complete soil

data set used to generate the summary statistics tables for this redevelopment block.

The chemicals Ldetected in soil are described below by analytical group: metals, VOCs, SVOCs,
pesticides, PCBs, and TPH.

Metals

The risk from metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were
detected in soil samples ‘collected from the surface to a depth of 10 feet bgs Of the 24 metals
detected, 11 were detected at concentrations exceeding residential soil screening criteria, and two
metals were detected at concentrations that exceeded industrial soil screening criteria.

i
|
p
y
|
’
!
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- Volatile Organic Compounds

The lateral extent of elevated concentrations of metals was evaluated to identify areas in
Redevelopment Block 43 exceeding Parcel E industrial screening criteria in soil. Figure 4.3.5-2
shows the sampling locations where concentrations of metals in soil from 0 to 10 feet bgs
exceeded industrial screening criteria and presents the elevated concentrations at each location.’

-Metals concentrations exceeded screening criteria at the following areas:

e Arsenic in IR-36 North, west of Building 405

e Arsenic ea’ét of Building 704 |

e Arsenic and lead between Buildings 371 and 709
e Arsenic northwest of Building 709

° Arsenic south of Building 709

" e ArsenicinIR-13

Concentrations also exceeded screening critéria in isolated sampling locations as shown on
Figure 4.3.5-2; however, the spatial distribution of these concentrations does not indicate a
source area.

The area west of Building 405 in IR-36 North coincides with the railroad spur. Activities related
to loading or unloading railroad cars may have resulted in releases of metals in this area. The
area east of Building 704 is associated with the automotive repair shop; activities in the repair
shop may have resulted in releases of metals, PAHs, and TPH. The area between Buildings 371
and 709 was identified as a stained area during a review of aerial photographs (Tetra Tech
2002a). Activities associated with this area may have resulted in releases of metals, PAHs, and

~ TPH. The area northwest of Building 709 (southeast -of Building 371) is associated with the

service station at Building 709. Activities at the service station, including waste oil storage, may
have resulted in releases of metals and PCBs. The area of IR-13 was used to store drums,

- sandblast waste, and an oily dirt pile. Activities associated with these uses may have resulted in

the release of metals, PAHs, and PCBs.

Twenty-seven VOCs were detected in soil samples collected from the surface soil (0 to 10 feet
bgs); however, benzene and naphthalene were the only VOCs detected at concentrations
exceeding the Parcel E residential and industrial screening criteria (see Table 4.3.5-1). Nineteen
VOCs were detected in soil samples collected deeper than 10 feet bgs; however, only benzene
and naphthalene exceeded Parcel E residential screening criteria (see Table 4.3.5-2). '

The lateral extent of elevated concentrations of benzene and naphthalene was evaluated to
identify areas within Redevelopment Block 43 where these VOCs exceeded Parcel E industrial
screening criteria. Figure 4.3.5-3 shows the sampling locations where VOC concentrations
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exceeded Parcel E industrial screening criteria and presents the exceedance concentrations at
each location. ' Benzene and naphthalene exceeded the criteria south of Building 709. USTs in
this area were identified as the potential source of benzene and naphthalene in soil within
Redevelopment Block 43.

Semivolatile Organic Compounds

Twenty-nine SVOCs were detected in one or more soil samples collected from the surface to
10 feet bgs. Twelve SVOCs were detected at concentrations exceeding Parcel E residential
screening criteria in samples collected from 0 to 10 feet bgs, 5 of which exceeded the Parcel E
industrial screening criteria (see Table 4.3.5-1). Eight SVOCs were also detected at
concentrations' exceeding Parcel E residential screening criteria in samples from greater than
10 feet bgs (see Table 4.3.5-2).

The lateral extent of elevated concentration of SVOCs was evaluated to identify areas within
Redevelopment Block 43 where SVOCs exceeded Parcel E industrial screening criteria in soil.
Figure 4.3.5-4 shows the sampling locations where SVOCs exceeded Parcel E industrial
screening criteria and presents the elevated concentrations at each location. The SVOC
concentrations exceeded screening criteria at the following areas:

* Area south of Building 709
e - Area between Buildings 371 and 709
L Aréa in southern portion of IR-13

e Area west of Building 405

SVOCs also were detected at concentrations exceeding Parcel E screening criteria in several
isolated borings, as shown on Figure 4.3.5-4. None of these isolated locations requires
evaluation of spatial trends for SVOC concentrations.

- The potential :sources or Navy activities involving SVOCs included the service station at
Building 709 'and the commissary storehouse at Building 524 (IR-13). During Triple A’s
- occupancy, drums containing liquids and an oily dirt pile were allegedly stored at IR-13
(Triple A Siteg 5) and sandblast waste was allegedly stored on the foundation of the former
Building 524 (Triple A Site 15).

Pesticides

Twenty-one pesticides were detected in soil samples collected from the surface to 10 feet bgs;
17 pesticides Were detected in soil samples collected deeper than 10 feet bgs. Four pesticides
exceeded Parcel E residential screening criteria (see Table 4.3.5-1). No pesticide concentrations
in soil from 0 to 10 feet bgs exceeded the Parcel E industrial screening criteria. As a result, the
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nature and extent of pesticides in soil at Redevelopment Block 43 is not discussed further in this
section. ' :

Polychlorinated Biphenyls

Two PCBs were detected in soil samples collected from the surface to 10 feet bgs
(see Table 4.3.5-1), both at concentrations exceeding Parcel E residential screening criteria.
Only Arochlor-1260 was detected at concentrations that exceeded industrial screening criteria.
Two PCBs were also detected in soil samples collected from greater than 10 feet bgs only one at
concentrations exceedmg Parcel E residential screening criteria.

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within
Redevelopment Block 43 where PCBs exceeded Parcel E industrial screening criteria in soil.
Figure 4.3.5-5 shows the sampling locations where concentrations of PCBs exceeded Parcel E
industrial screening criteria and presents the elevated concentrations at each location.. Aroclor- .
1260 exceeded screening criteria at contiguous sampling locations in the following areas:

e Western portion of IR-05
"o Northwest of Building 709

o Just southeast of IR-05

The potential sources or Navy activities involving PCBs included a storage yard for electrical
transformers in the western portion of IR-05, and stained areas identified on aerial photographs
in the area northwest of Building 709 (Tetra Tech 2002a). Potential activities related to PCBs in
the area southeast of IR-05 are unknown.

Aroclor-1260 was also detected at concentrations exceeding Parcel E screening' criteria in
~ samples from isolated borings; none of the results for the isolated locations are mdlcatlve of a
source of PCBs in soil. -

Total Petroleum Hydrocarbons

TPH concentrations exceeded the soil source screening, criterion in 61 samples; several locations
were collocated with CERCLA chemicals. No free product was detected within this
redevelopment block (Tetra Tech 2002b). '

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within
Redevelopment Block 43 where TTPH concentrations exceeded the soil source screening
criterion in soil. Figure 4.3.5-5 shows the sampling locations where concentrations of TTPH
exceeded the soil source screening criterion and presents the elevated concentrations at each
location. TTPH exceeded the Parcel E screenmg criteria in soil at contiguous locations within
the following three areas:
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e Southeast of IR-05
e Between Buildings 371 artd 709

e South of Building 709

Under the'TPH}, program, these areas were investigated for petroleum; two CAAs (8/8a and 9/9a)
are currently under additional investigation. Nearby the defined CAAs are areas where
concentrationsiof metals; SVOCs, and PCBs were elevated.

‘The area northwest of IR-13 had TTPH concentrations exceeding the soil source criterion
collocated W1th just one sampling location, where benzo(a)pyrene was detected at a
concentration exceedlng the soil source screening criterion. Therefore, it is considered a
TPH-only site and is not addressed further in this section.

43532  Extentof Chemicals in Soil

Elght areas were identified within Redevelopment Block 43 where concentrations of chemicals
in soil exceeded Parcel E industrial screenmg criteria:

- o Western portion of IR-05: PCBs (see Figure 4.3.5-5)
. Sodtheast of IR-05: PCBs (see Figure 4.3.5-5)

e IR- 36 North, west of Building 405: metals and SVOCs (see Flgures 4.3.5-2 and
435-4)

o East of Building 704: metals (see Figure 4.3.5-2)

. Between Buildings 371 and 709: metals, SVOCs and TTPH (see Flgures 4.3.5-2,
4.3, 5 4, and 4.3.5-5) '

it

o Northwest of Building 709: metals and PCB (see Figures 4.3.5-2 and 4.3.5-5)

. South of Building 709: metals, VOCs SVOCs, PCBs, and TTPH (see Figures 4. 3 5-2,
4353 4.3.5-4, and 4.3.5-5)

. IR-{;13: metals and SVOCs (see Figures 4.3.5-2 and 4.3.5-4)

The west half {‘of IR-05 is associated with the transformer storage area. The transformers were
suspected of containing PCB oils, which may have leaked onto the soil. The estimated size of
the area exceedlng Parcel E screening criteria is 100 feet (east-west) by 200 feet (north-south).

The depth to groundwater is 9.3 feet bgs.

The area west of Building 405 in IR-36 North coincides with the railroad spur. Activities related
to loading or unloading railroad cars may have resulted in releases of metals. The estimated
size of the are‘; is 100 feet (east-west) by 150 feet (north-south). The depth to groundwater is
8.6 feet bgs. ! '
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The area northeast of Building 704 also coincides with the railroad spur. Activities related to
loading or unloadlng railroad cars may have resulted in releases of PAHs, PCBs, and TPH. The
“estimated size of the area exceeding Parcel E screening criteria 1s 200 feet (east-west) by 100 feet
(north- south) The depth to groundwater is 9.8 feet bgs

The area Aeast- of Building 704 is associated with the automotive repair shop located at
Building 704. Activities in the repair shop may have resulted in releases of metals, PAHs, and
TPH. The estimated size of the area is 75 feet (east-west) by 200 feet (north-south). The depth
to groundwater is 7.3 feet bgs.

The area south of Building 704 is associated with a storage yard for the automotive repair shop at
Building 704 and the storehouse for miscellaneous equipment at Building 371. Wagner
Construction Company also used this area for storage of diesel fuel, waste oil, hydraulic oil, and
solvent. Activities associated with the storage yard may have resulted in releases of metals,
PAHs, and TPH. It is assumed that Building 371 bounds the area to the west. ' The estimated size
of the area is 100 feet (east-west) by 200 feet (north-south). The depth to groundwater is 7.3 feet
bgs:

The area east of Building 371 is also associated with the storage yard for Building 371. This
area was identified as a stained area during a review of aerial photographs (Tetra Tech 2002a).
Activities associated with the storage yard may have resulted in releases of metals, PAHs, and
TPH. The estimated sizé of the area is 150 feet (east-west) by 200 feet (north-south). The depth
to groundwater is 7.5 feet bgs.

The area northwest of Building 709 is associated with the service station at Building 709.
Activities at the service station, including waste oil storage, may have resulted in releases of
metals and PCBs. The estimated size of the area is 100 feet (east-west) by 100 feet
(north-south). The depth to groundwater is 7.5 feet bgs.

The area south of Building 709 is associated with the USTs used by the service station. The .
activities at the service station and USTs may have resulted in releases of metals, benzene,

naphthalene, PAHs, and TPH. The estimated size of the area is 200 feet (east -west) by 150 feet -
(north-south). The depth to groundwater is 7.5 feet bgs.

The area exceeding Parcel E screening criteria in IR-13 is associated with Buildings 524 and
803, which were used as the commissary and commissary warehouse by the Navy. The area was
also used by Triple A to store drums, sandblast waste, and an oily dirt pile. The building
foundations also were used as decontamination facilities during environmental work at HPS.
Activities associated with these uses may have resulted in the release of metals, PAHs, and
PCBs. The estimated size of the area is 200 feet (east-west) by 200 feet (north-south). The
depth to groundwater is 5.9 feet bgs.
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4.3.5.4 Nature and Extent of Chemicals in Groundwater

This section summarizes the evaluation of the nature and extent of chemicals detected in
groundwater samples collected from monitoring wells associated with Redevelopment Block 43.
Figure 4.3.5-6. shows the locations of the groundwater monitoring wells associated with
Redevelopment Block 43 where groundwater samples were collected for this evaluation.

Table 4.3.5-3 fqresents the summary statistics for chemicals that were detected in the A-aquifer
wells associated with Redevelopment Block 43. No B-aquifer wells or bedrock water-bearing
zone wells are associated with Redevelopment Block 43. Chemicals that were retained for
evaluation based on consideration of the factors described in Section 4.1.2.2 are shaded and
shown in bold font in this table. Appendix D includes the complete groundwater data set for this
redevelopment block. '

4.3.5.4.1 Chemicals in A-Aquifer Groundwater

Twenty-eight A-aquifer wells are associated with Redevelopment Block 43 (see Figure 4.3.5-6),
including 2 wells located adjacent to the southeastern boundary of the redevelopment block.
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including
hexavalent chromlum) VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. Cyanide was not
detected in any groundwater samples collected from A-aquifer wells; therefore, this chemical is
not discussed further in this section. :

The chemicalsﬁ that were detected in groundwater samples collected from the A-aquifer are
evaluated below by analytical group: metals, VOCs, SVOCs, pesticides, PCBs, and TPH.

Metals

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were
analyzed for metals during one or more rounds of sampling; 24 metals were detected. Of the
24 metals detécted, 5 (arsenic, copper, lead, mercury, and zinc) exceeded the appropriate

screening criterion (surface water criteria, or HGALs if higher than surface water criteria) listed

in Table 4.3.5-3. The spatial and temporal distributions of these five metals in groundwater are
discussed below.

® Arsenic exceeded its surface water criterion (36 pg/L) and its HGAL (27.34 pg/L) in
only three groundwater samples, collected from IROSMW85A in 1992 and 1995, with
concentrations ranging from 27.4 to 148 pg/L. This well is located approximately
1,100 feet from the Bay. Arsenic was detected at concentrations below 14 pg/L in
four subsequent samples collected from this well in 1996, 2001, and 2002.
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e Copper exceeded its surface water criterion (3.1 pg/L) and its HGAL (28.04 pg/L) in’
five groundwater samples, collected from wells IROSMW85A and PA36MWO3A in
1992, 1996, and 2002, with concentrations ranging from 0.95 to 366 pg/L. These
wells are located approximately 1,100 feet from the Bay. Copper concentrations in
samples collected from well IROSMWS8S5A exceeded the HGAL by a factor of less
than 2 and have not exceeded the screening criteria in the five samples collected from
this well subsequent to 1992 (from 1995 through 2002). However, copper
concentrations in the four samples collected from well PA36MWO03A subsequent to
1993 have all exceeded the HGAL. The table below summarizes the analytical
results for copper for. this well, with the HGAL exceedances highlighted in bold.

3 Copper
Sampling Location Sample Date (ng/L) Qualifier
PA36MWO3A 2/11/1993 241
' 2/11/1993 2
2/7/1996 127
3/11/1996 366
7/31/2002 264
9/13/2002 186

Copper concentrations detected in the two nearest wells IROSMWS85A and
IR36MW15A), both located within 150 feet of well PA36MWO3A, have not
exceeded the HGAL since 1992. The presence of copper in groundwater is not
directly related to any known source of contamination at IR-36. Staining at
equipment storage buildings, storehouses and-a transportation shop was observed

durmg the PA at IR-36.

o Lead exceeded its surface water criterion (5.6 ug/L) and its HGAL (14.44 pg/L) in
only one groundwater sample. The single exceedance (31.4 pg/L) was detected in a
sample collected from well IROSMW77A in February 1992, and was qualified as
estimated because it was below the PQL. This well is located approximately
1,000 feet from the Bay. Lead was only detected in one of the four subsequent
samples collected from this well in 1992, 2001 and.2002, at a concentration of '

0.263 pg/L.

e Mercury exceeded its surface water criterion (0.025 ug/L) and its HGAL (0.6 ug/L)
in four groundwater samples, collected from well IROSMWS8S5A in 1992, 2002, and
2004, with concentrations ranging from 0.17 to 1.63 pg/L. This well is located
approximately 1,100 feet from the Bay. Mercury has not been detected above
0.2 pg/L in the two most recent samples in the RI data set collected from this well
(September and December 2004).
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e Zinc exceeded its surface water criterion (81 pg/L) and its HGAL (75.68 pg/L) in
five groundwater samples, collected from well IR3BMWO2A in 1994 and well
PA36MWO3A in 1996 and 2002, with concentrations ranging from 1.3 to 1,340 pg/L.
ch was detected in one sample collected from well IR3SMWO2A in 1994, but both
detections were below the quantitation limit and zinc was not detected in the
subsequent two samples collected from this well in 1996. However, zinc has been
detected in all five samples collected from well PA36MWO03A, with the most recent
fouf?E detections in the RI data set exceeding the HGAL. The table below summarizes
the analytical results for zinc for this well, with the surface water criteria exceedances

highlighted in bold.
Zinc '
Sampling Location Sample Date (ng/L) ‘Qualifier
PA36MWO3A 2/11/1993 1.3
2/11/1993 1 U
‘ 2/7/1996° 365
} 3/11/1996 1,340
; 7/31/2002 - 621
9/13/2002 556

Zinc concentrations detected in the two wells IROSMWS85A and IR3I6MW15A)
nearest to PA36MWO3A, both located within 150 feet of well PA36MWO3A, have
never exceeded either screening criteria. The presence of zinc in groundwater is not
directly related to any known source of contamination at IR-36. Staining at

equipment storage buildings, storehouses, and a transportation shop was observed
dunng the PA at IR-36.

Only copper apd zinc in A-aquifer gfoundwater at Redevelopment Block 43 are discussed further

in this section and shown on Figure 4-3.

Volatile Organic Compounds

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were
analyzed for VOCs during one or more rounds of sampling; 29 VOCs were detected. Of the
29 VOCs detected 9 (benzene, bromodichloromethane, carbon tetrachloride, chloroform,
ethylbenzene, naphthalene, PCE, TCE, and xylenes) exceeded at least one of the appropriate
screening criteria (vapor intrusion and surface water criteria) listed in Table 4.3.5-3. The spatial
and temporal dlstnbutlons of these nine VOCs are discussed below.
. Beﬁzene exceeded its vapor intrusion criterion (0.37 pg/L) in 12 of 128 groundwater
samples collected. The exceedances were detected in samples collected from wells
IR3 9MW?21A and IR39MW33A. The table below summarizes the analytical results
forbenzene for these two A-aquifer wells, with the vapor intrusion criterion
exceedances highlighted in bold.

Revised Parcel E Rl Report 4-62 BAI.5106.0005.0007




Benzene
Sampling Location Sample Date (ng/L) Qualifier
* IR3OMW21A 6/22/1994 1500
1/23/1996 66 J
2/26/1996 61
3/9/2001 9
7/2/2002 : 12
 7/2/2002 10
9/9/2002 13
9/27/2002 141
. 6/16/2004 - 0.74
11/29/2004 71
IR3OMW33A = . 1/23/1996 4
2/26/1996 3 J
3/29/1996 3
4/17/2001 0.5 U
4/17/2001 0.5 u
6/28/2002 0.29 J
J

9/5/2002 0.23

The 2004 benzene groundwater plume in Redevelopment Block 43, as shown on
Figure 4-4, was defined by the extent of benzene based on the 2004 quarterly
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated
that the plume was limited to an area around one well (IR39MW21A) and beneath the -
southern portion of Building 709. The potential source of benzene was the USTs
south of Building 709. )

Bromodichloromethane exceeded its vapor intrusion criterion (1 pg/L) in 2 of

125 groundwater samples. The two exceedances, 2 and 4 ug/L, were detected in
samples collected from well PASOMWO09A in March and May 1996, respectively.
Both exceedances were reported at concentrations near the detection limit and within
an order of magnitude of the screening criteria.’ '

-~ Bromodichloromethane was not detected in the only previoﬁs sample collected from

this well in 1993. No subsequent samples collected from well PASOMWO09A were
analyzed for bromodichloromethane. Bromodichloromethane has not been detected
in groundwater samples collected from the nearest well, IR3IIMW36A, located
approximately 60 feet from well PASOMWO09A.

. Carbon tetrachloride exceeded its vapor intrusion criterion (0.046 pg/L) in 2 of

125 groundwater samples. The two exceedances were detected in samples collected
from well IR36MW11A in March 2001 and from well IR36MW127A in June 2002,
with concentrations ranging from 0.3 to 0.48 pg/L. Each detection was within one
order of magnitude of the screening criteria and each detection was qualified as
estimated because the concentration was detected below the PQL. ‘Carbon
tetrachloride was not detected in the four subsequent samples collected from each of
these wells in 2002 and 2004.
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o Chloroform exceeded its vapor intrusion criterion (0.7 pug/L) in 4 of 126 groundwater ‘
samples The four exceedances were detected in samples, collected from well
IR36MW1 1A in March 2001 and from well PASOMWO9A in March and May 1996,
w1th concentrations ranging from 5 to 54 pg/L. Chloroform was detected within one
order of magnitude of the vapor intrusion criterion and below the PQL in the March
2001 sample from well IR36MW11A, but was not detected in the five subsequent
samples collected from this well in 2002 and 2004. Chloroform was not detected in
the 1993 sample from well PASOMWO9A, but was detected in the two subsequent
samples collected in 1996, at concentrations of 42 and 54 pg/L. No subsequent
samples collected from well PASOMWO09A were analyzed for chloroform.
Chloroform has not been detected in groundwater samples collected from the nearest
well IR39MW36A, located approximately 60 feet from well PASOMWO9A.

. Ethylbenzene exceeded its vapor intrusion criterion (3,100 pg/L) or its surface water
criterion (86 pg/L) in only 1 of 128 groundwater samples. The single exceedance
" (550 pg/L) was detected in a sample collected from well IR3IIMW21A in June 1994.
Ethylbenzene detections at well IR39MW21A have not exceeding screening criteria
since June 1994 and decreased to less than 1 ug/L in November 2004.

e Naphthalene exceeded its vapor intrusion criterion (3.6 ug/L) in 7 of 105 groundwater
samples The seven exceedances were detected in samples, collected from
IROSMWSSA in 1992, IR39MW21A in 1994 and 1996, IR3IMW23A in 1994, and
IR39MW33A in 1996, with concentrations ranging from 4 to 220 pg/L. Naphthalene
has not been detected in any of the last seven samples collected from well
IROSMWS85A since 1992. Detected concentrations of naphthalene at well
IR39MW21A have decreased from 220 pg/L in 1994 to 0.41 in 2002, and have not
exceeded any of the screening criteria since 1996. The detected naphthalene
concentrations at wells IR39MW23A and IR39MW33A (6 and 4 pg/L in 1994 and
1996, respectively) were both within one order of magnitude of the screening criteria
and¥ qualified as estimated because they were below the PQL.

o PCItE exceeded its vapor intrusion criterion (0.54 ug/L) in only 1 of 125 groundwater
samples. The single exceedance (2 pg/L) was detected in a duplicate sample
collected from well IROSMW76A in June 1992 and was qualified as estimated
because it was below the PQL. PCE was not detected in the other June 1992 sample-
from IROSMW76A. PCE was not detected in the June 1992 duplicate sample or the
preceding two samples collected from this well in November 1991 and February
1992.
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e TCE exceeded its vapor intrusion criterion (2.9 ug/L) in 4 of 125 groundwater
samples. The four exceedances were detected in samples, collected from wells
IR36MW11A in March 2001, IR36 MW127A in June 2002, and IR39MW35A in
February 1996, with concentrations ranging from 3 to 210 pg/L. The single detection
at IR3I9MW35A (3 pg/L) was qualified as estimated because it was below the PQL.
The single detection at IR36MW127A (5.91g/L) was within one order of magnitude
of the screening criterion, and TCE was not detected in the four subsequent samples
collected from this well in 2002 and 2004. TCE was detected in two samples
collected from well IR36MW11A in March 2001.(200 pg/L in the one sample and
210 pg/L in the duplicate), but it was not detected in the five subsequent samples
collected from this well in 2002 and 2004.

e Xylene (total) exceeded its vapor intrusion criterion (340 pg/L) in only 1 of
110 groundwater samples. The single exceedance (1,300 pg/L) was detected ina
sample collected from well IR3IOMW?21A in June 1994. Xylene detections at well
IR39MW21A have decreased from 1,300 pug/L in June 1994 to 1 pg/L in both March
2001 and November 2004, and have not exceeded screening criteria since June 1994.

Only benzene in A-aquifer groundwater at Redevelopment Block 43 is discussed fiirther in this
section and shown on Figure 4-4.

Semivolatile Organic Compounds

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were
analyzed for SVOCs during one or more rounds of sampling; 17 SVOCs were detected. Of the
17 SVOCs detected, only one (pentachlorophenol) exceeded at least one of the appropriate
screening criteria (vapor intrusion and surface water criteria) listed in Table 4.3.5-3. The spatial
and temporal distributions of this SVOC are discussed below. ’

.Pentachlorophenol exceeded its surface water criteria (7.9 pg/L) in only 1 of 110 groundwater

samples. The single exceedance (25 j1g/L) was detected in a sample collected from well
IR39MW23A in November 2004. Pentachlorophenol was not detected in the previous five

~ samples collected from this well from September 1994 through September 2004. The detection
limit for pentachlorophenol changed from 25 pg/L to 5 pg/L after 1996. Because

pentachlorophenol exceeded criteria only once, this SVOC is not discussed further in this-
section. ’

Pesticides

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were
analyzed for pesticides during one or more rounds of sampling; 12 pesticides were detected. Of
the 12 pesticides detected, 7 pesticides (4,4’-DDT, alpha-chlordane, gamma-chlordane,
endosulfan I, endrin, heptachlor, and heptachlor epoxide) exceeded the appropriate surface water
criteria listed in Table 4.3.5-3. The spatial and temporal distributions of these seven pesticides
are discussed below. '
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. 4,4’%,-DDT exceeded its surface water criterion (0.001 pg/L) in 3 of 99 groundwater
samples. The three exceedances were detected in samples, collected from ‘
PA36MWO03A and PA36MWO6A in February 1993, and IR39MW21A in July 2002,
with concentrations ranging from 0.002 to 0.064 pg/L. All detections but one
(0.064 pg/L at IR3IMW21A in July 2002) were qualified as estimated because the
concentrations were detected below the PQL. 4,4’-DDT was not detected in the .
dupjlicate sample collected from IR3IIMW21A in July 2002 or in the three subsequent
samples collected from this well in September 2002, June 2004, and November 2004.

' 4,4-DDT was not detected in the four subsequent samples collected from
PA36MWO3A in 1996 and 2002, or the two subsequent samples collected from
PA36MWO6A in March and April 1996.

e Alpha-chlordane exceeded its surface water criterion (0.004 pg/L) in 2 of
99 groundwater samples. The two exceedances were detected in samples collected
from IR39MW?21A in June 1994 and IR36MW15A in September 1994, with
concentrations ranging from 0.001 to 0.03 pg/L. All detections of alpha-chlordane
were qualified as estimated because the concentrations were detected below the PQL.
Alpha-chlordane was not detected in any of the samples collected from each of these
wells subsequent to 1994.

e Gamma-chlordane exceeded its surface water criterion (0.004 pg/L) in only 1 of
99 groundwater samples. The single exceedance (0.02 pg/L) was detected in a
sample collected from IR36MW15A in September 1994 and was qualified as
estlmated because the concentration was detected below the PQL. Gamma-chlordane
Was not detected in either of the two subsequent samples collected from this well in -
Febmaw and March 1996.

o Endosulfan I exceeded its surface water criterion (0.0087 pg/L) in only 1 of
99 groundwater samples. The single exceedance (0.0095 pg/L) was detected in a
sample collected from IR39MW21A in June 2004 and was qualified as estimated
bechuse the concentration was detected below the PQL. Endosulfan I was not
detected in any of the preceding six samples collected from this well from June 1994
through September 2002, or in the subsequent sample collected from this Well in.

Nm“zember 2004,

. Endnn exceeded its surface water criterion (0.0023 pg/L) in only 1 of 99 groundwater
samples. The single exceedance (0.0095 pg/L) was detected in a sample collected
from IR39MW21A in September 2002 and was qualified as estimated because the
concentration was detected below the PQL. Endrin was not detected in any of the
precedmg five samples collected from this well from June 1994 through July 2002, or
in the two subsequent samples collected from this well in June and November 2004
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o Heptachlor exceeded its surface water criterion (0.0036 pg/L) in 2 of 99 groundwater
samples. The two exceedances (0.017 and 0.1 pg/L, respectively) were detected in
samples collected from IR39IMW21A in September 2002 and PA36MWO7A in .
February 1993. The September 2002 detection at IR3IOMW21A was qualified as
estimated because the concentration was detected below the PQL. Additionally,
heptachlor was not detected in the five preceding samples from this well, collected
from June 1994 to July 2002, or the two subsequent samples collected from this well
in June and November 2004. Heptachlor was not detected in the subsequent five
samples collected at PA36MWO7A from February 1996 through September 2002.

e Heptachlor epoxide exceeded its surface water criterion (0.0036 pg/L) in 1 of 90
groundwater samples. The single exceedance (0.2 pg/L) was detected in a sample
collected from IR39MW21A in February 1996 and was qualified as estimated
because the concentration was detected below the PQL. Heptachlor epoxide was not
detected in the two preceding samples from this well, collected in June 1994 and
January 1996, or in the three subsequent samples collected from this well in March.
2001, June 2004, and November 2004.

As a result, pesticides in A-aquifer groundwater at Redevelopment Block 43 are not discussed
further in this section. '

‘Polychlorinated Biphenyls

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were
analyzed for PCBs during one or more rounds of sampling; only Aroclor-1260 was detected.
Both detections of Aroclor-1260 exceeded the surface water criterion (0.03 pg/L), which is less
than the reported detection limits (ranging from 0.1 to 10 pg/L). The spatial and temporal
distributions of Aroclor-1260 are discussed below.

Aroclor-1260 was detected in samples collected from well IROSMW73A in June 1992 (0.8 pg/L)
and well IR39MW21A in June 1994 (0.6 pg/L). Each detection was within one order of
magnitude of the screening criteria, and each detection was qualified as estimated because the
concentration was detected below the PQL. PCBs were not detected in any subsequent samples
collected from either of these wells. As a result, Aroclor-1260 in A-aquifer groundwater at
Redevelopment Block 43 is not discussed further in this section.

Total Petroleum Hydrocarbons

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were
analyzed for TPH products during one or more rounds of sampling. . TPH-d, TPH-g, and
TPH-mo were detected in groundwater samples collected from 15, 10, and 20 A-aquifer wells,
respectively. The maximum concentrations detected of each TPH range varied from 9,000 to
21,000 pg/L (see Table 4.3.5-3). The maximum concentrations were all less than the TPH
screening criteria for groundwater except for one sample collected from IR36MWI12A in
September 1994, which was reported to contain a TPH-mo concentration of 21,000 ug/L. Total
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TPH concentrations in seven subsequent samples collected from this well did not exceed the
screening criteria, and a TPH-mo concentration of 190 pug/L. was detected in the most recent
sample in the RI data set collected in November 2004. As a result, TPH products in A-aquifer
groundwater at Redevelopment Block 43 are not discussed further in this section.

4.3.5.4.2 Extent of Chemicals in Groundwater.

The screening process identified two areas within Redevelopment Block 43 where
concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening
criteria: '

e Monitoring well PA36MWO3A: copper and zinc (see Figure 4-3 and Table 4-3)

e Monitoring well IR3ZIOMW21A: benzene (see Figure 4-4 and Table 4-4)

The presence of copper and zinc in A-aquifer groundwater is not directly related to any known
source of contamination at IR-36, but may be related to the random and undocumented use of
abrasive blast material (ABM) as fill material. Staining at equipment storage buildings,
storehouses, and a transportation shop was observed during the PA at IR-36.

The presence of benzene in A-aquifer groundwater is related to the historical use of USTs south
of Building 709, the former gas station.

4.3.5.5 Evaluation of Chemical Fate and Transport

As described 1n Sections 4.3.5.3 and 4.3.5.4, eight areas were identified where soil sampling
results  exceeded Parcel E soil screening criteria and two wells were identified where
groundwater fsampling results exceeded Parcel E groundwater screening criteria in
Redevelopment Block 43. Chemicals identified in areas exceeding Parcel E screening criteria in
soil are metals (arsenic and lead); VOCs (benzene and naphthalene); SVOCs; PCBs; and TPH.
Copper, zinc, benzene, and chloroform were identified in groundwater. The persistence and
mobility of these chemicals in soil and groundwater is discussed below.

Metals

Arsenic

Arsenic is largely immobile in soils, and the sorption of arsenic to soil and sediments slightly
increases with an increase in pH. Soil pH within Redevelopment Block 43 ranges from 6.9 to
10.3 (see Appendix C). Average pH calculated as described in Section 4.3.2.5 is 8.2. Of
316 soil pH measurements only one was measured below 7.0. Although arsenic may be
somewhat mobile in basic soils (see Appendix H), site conditions do not appear to favor leaching
of arsenic into: groundwater, because concentrations of arsenic in groundwater have been below
Parcel E criteria since sampling in 1996. Therefore, the migration of arsenic from soil to
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Jg'roundwater through leaching by infiltrating precipitation or fluctuating groundwater levels is
not likely to be significant. As a result, the potential for arsenic to affect groundwater and bay
water is expected to be limited.

Copper

Copper is mostly retained in soil through sorption mechanisms, so the migration of copper is not
expected from soil to. groundwater. Copper is not volatile. It is resistant to biodegradation and
relatively insoluble under normal pH conditions; however, it may form some complexes that
increase its mobility. Concentrations of copper exceeding Parcel E screening criteria were
detected in groundwater at Well PA36MWO3A,; suggesting copper is leaching to groundwater at
this location.

The concentration of copper detected during the most recent sampling event in the RI data set at
- Well PA36MWO3A has decreased in comparison with concentrations detected during preceding:
sampling events. The 2004 groundwater plume extent estimated for copper in groundwater at
Well PA36MWO3A in Redevelopment Block 43 is located more than 2,000 feet away from the
bay (see Figure 4-3) and is expected to remain stable in the future.

Lead

Lead is strongly sorbed to soils and sediments, and lead sorption depends on pH; at higher pH,
all of the lead is bound to soils and sediments (see Appendix H). Soil pH within Redevelopment
Block 43 ranges from 6.9 to 10.3 (see Appendix C). Average pH calculated as described in
Section 4.3.2.5 is 8.2 and only one-of 316 soil pH measurements is below 7.0. Based on
predominantly above-neutral pH measured in the vadose soil for Redevelopment Block 43 and
the high tendency of lead sorption onto soil, the potential for lead to migrate from vadose zone to
groundwater is relatively low.

Mercury

"Mercury is not expected to be overly mobile in soil-environments and is typically found sorbed

to soil inorganic and organic materials. The predominant soil type in the vadose zone across
Redevelopment Block 43 is an Artificial Fill made up of clayey gravel with sand and bedrock
boulders. Average TOC content in the upper 10 feet of soil is 1.8 percent, which suggests that
sorption of mercury to soil can be 51gn1ﬁcant Therefore, the migration of mercury from soil to
groundwater and transport of mercury in groundwater are expected to be limited at
Redevelopment Block 43.

Zinc

The migration of zinc from soil to groundwater is expected to be very limited as a result of metal
precipitation or sorption to soil under the alkaline conditions at Redevelopment Block 43. Based
on the tendency of zinc to sorb to soils or aquifer materials, the migration of zinc in groundwater
also is expected to be limited (see Appendix H).

Revised Parcel E Rl Report 4-69 - BAI5106.0005.0007



Volatile Organic Compounds
Benzene

Benzene is highly soluble and has a relatively high vapor pressure. Based on an average TOC
content in soil|of 1.8 percent from 0 to 10 feet bgs for Redevelopment Block 43, sorption of
benzene to soil can be significant (see Section 4.2). However, the sorption of dissolved benzene
to soils or aquifer materials is not expected to affect substantially its transport. The predominant
soil type in the vadose zone across Redevelopment Block 43 is Artificial Fill made up of clayey
gravel with sand and bedrock boulders. Thus, the potential for chemicals to reach the water table
or migrate to air is high (see Section 4.2). Benzene was detected in soil at deeper depths
(saturated s01l) and in groundwater at concentrations exceeding Parcel E screening criteria at
wells located south of Building 709. :

The groundwater depth (about 7.5 feet) is shallow in this area, suggesting benzene may have

. migrated in soil and groundwater. Benzene concentrations in groundwater in all of the wells
appeared to decrease over time, suggesting the source of benzene is declining. The 2004
groundwater plume is about 1,000 feet away from the Bay (see Figure 4-4) and is expected to
remain stable in the future.

Chloroform

Chloroform is! expected to remain dissolved in groundwater and be transported downgradient
because of high solubility and relatively high vapor pressure (see Appendix H). Chloroform was
detected at cdncentrations exceeding Parcel E screening criteria at three wells. However,
chloroform coijmcentrations in two wells (IR36MW11A and IR36MW12A) appeared to decrease
- over time because chloroform was not detected in the most recent samples in the RI data set. In
a third well (PASOMWO09A), chloroform exceeded Parcel E screening criteria in 1996 and was
not analyzed for after that. As a result, the potential for chloroform to further affect groundwater

and migrate toward the Bay is expected to be limited.

Naphthalene |

Naphthalene was identified exceeding Parcel E screening criteria in soil at Redevelopment
Block 43. Based on an average TOC content in soil of 1.8 percent from 0 to 10 feet bgs for
Redevelopment Block 43, the mobility of naphthalene in soil and sediments would be limited
because it has (1) a low solubrhty in water, (2) a relatively low vapor pressure, and (3) a
tendency to strongly sorb to organic carbon in soil. As a result, naphthalene is not expected to
leach to groundwater at Redevelopment Block 43.

Semivolatile Organic Compounds

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)fluoranthene were
detected in surface soil and at deeper depths (saturated soil) at concentrations exceeding Parcel E
screening criteria; PAHs did not exceed Parcel E screening criteria in groundwater. Based on an
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average TOC content in soil of 1.8 percent from 0 to 10 feet bgs for Redevelopment Block 43,
the mobility of these PAHs in soil would be very limited because these chemicals have (1) a very
low solubility in water; (2) a low vapor pressure, and (3) a tendency to strongly sorb to organic
carbon in soil. As aresult, the potential for these chemicals to migrate from the vadose zone into
groundwater is relatively low. ‘ '

Polychlorinated Biphenyls

Aroclor-1260 has very low solubility and low vapor pressure because of a high level of
chlorination (see Appendix H). As a result, the potential for these chemicals to migrate from the
vadose zone into groundwater is relatively low. It is expected to be persistent in the environment
- and is resistant to biodegradation under aerobic conditions.

Total Petroleum Hydrocarbons

The detections of TPH in soil that were noted for further evaluation are associated with TPH-
gasoline, -diesel, and -motor oil range. Petroleum hydrocarbons are known to sorb to soil and -
have low to moderate solubilities in water. Based on the average TOC content of 1.8 percent in
soil from 0 to 10 feet bgs at Redevelopment Block 43, the mobility of TPH in soil is expected to
be limited because of sorption to organic carbon in soil. As a result, it is expected that the
migration of petroleum hydrocarbons from soil to groundwater and the continued migration with
groundwater would be limited. : '

4.3.6 Redevelopment Block 44

This section summarizes the site characterization of Redevelopment Block 44, including the site
history (see Section 4.3.6.1), the geology and hydrogeology (see Section 4.3.6.2), the nature and
extent of chemicals in soil (see Section 4.3.6.3), the nature and extent of chemicals in
groundwater (see Section 4.3.6.4), and the fate and transport of chemicals in soil and
groundwater (see Section 4.3.6.5). The planned reuse for this block is industrial. No tenants are
currently present on this redevelopment block. '

4.3.6.1 Site History

Redevelopment Block 44 is located in the central portion of Parcel E. Redevelopment Block 44
contains portions of four IR sites: IR-02 Northwest, IR-02 Central, IR-12, and IR-39.
Site features within Redevelopment Block 44 are shown on Figure 1-13. The subsections below
discuss the historical uses of each IR site located within the boundaries of Redevelopment
Block 44.
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4.3.6.1.1 IR-02 Northwest

The eastern-most portion of IR-02 Northwest lies within the western part of Redevelopment
Block 44, while the remainder of IR-02 Northwest is located in Redevelopment Block EOS-1.

IR-02 Northwest, known as the Bay Fill Area, was used by the Navy as a disposal site for
industrial waste. Early Navy maps show an area in [R-02 Northwest referred to as the “disposal
dump area” (PRC 1996b). Aerial photographs from 1948 to 1958 indicated that soils in this area
were continuously excavated and filled with construction and industrial debris from other areas
at HPS (PRC 1996¢). During RI field activities conducted in the disposal dump area,
construction and industrial debris were found to a maximum depth of 15 feet bgs; these materials
included sandblast waste, paint chips, glass, cloth, plastic, paper, cardboard, styrofoam, metal,
brick, wire, wood nails, and pipe.

43612  IR-02 Central

A portion of IR-02 Central is located in the southeastern part of Redevelopment Block 44; the
remainder of this IR site is within Redevelopment Blocks EOS-1, EOS-2, EOS-3, and EMI-1.
The portion of IR-02 Central that lies within Redevelopment Block 44 includes the following site
features (see Figure 1-13):

o Bui‘lding‘600 _
e Triple A Site 19
Building 600

Building 600 is a multi-storied building that was intended to be used as a dormitory and barracks
but was neveriactually occupied (Tetra Tech 1998a). The roads and parking lot near Building .
600 are the only paved areas within IR-02 Central.

Triple A Site 19

Triple A Site 19 is located about 250 feet northwest of Building 600 (in Redevelopment Block
44). Triple A Site 19 was a baseball diamond that was investigated because oil-saturated soils
were present in the center of the field (DHS 1988). According to information collected during
the SFDA'’s investigation, waste liquids (such as oils, solvents, and paint) were allegedly
transported to Triple A Site 19 by vacuum truck from other areas at HPS and then dumped on the
baseball field; these liquids were usually disposed of late in the day (DHS 1988). The following
day, brush in this area was reportedly ignited to burn off the flammable liquids that had been
dumped on the ground (DHS 1988). Waste disposal activities at Triple A Site 19 occurred
- sometime between 1976 and 1986.

i
I

Revised Parcel E RI Report ‘ 4-72 BAI5106.0005.0007

i




4.3.6.1.3 IR-12

A portion of Site [R-12.is located in the northern part of Redevelopment Block 44; the remainder
of this site is in Redevelopment Block 45. IR-12 covers approximately 8.5 acres and consists of
the following features (see Figure 1-13).

e Disposal Trench Area (Triple A Site 4)

o Salvage Yard (Triple A Site 3)

Disposal Trench Area

The disposal trench area, also known as Triple A Site 4, contains a 40-foot by 20-foot concrete
pad where Triple A allegedly crushed drums. Triple A Site 4 is located in the southwestern
portion of IR-12, and is located primarily within Redevelopment Block 44. Waste paints and
other liquids from crushed drums are believed to have run off of the concrete slab to the soil

“surrounding the pad. Partially buried drums and paint cans were also observed in the area

surrounding the concrete pad (SFDA 1986). Asbestos, acids, and bases also were allegedly _
disposed of in open trenches in the disposal trench area. Also, an estimated 2,000 gallons of
chlorinated solvents, lead-based paints, paint chips, and other waste liquids were allegedly
disposed of in trenches (HLA 1989b). Soil samples were collected adjacent to and beneath
former concrete slabs in IR-12. Metals, SVOCs, and PCBs were detected at concentrations
exceeding industrial soil screening criteria (see Section 4.3.6.3.1). 4

Salvage Yard .

The salvage yard, also known as Triple A Site 3, was used by the Navy and Triple A to store
equipment for reuse. The southern third of Triple A Site 3 is located within Redevelopment
Block 44. Triple A allegedly engaged in scrap metal stripping operations involving electrical
cable, pipe lagging, and motor vehicles. Spilled oil and liquid chemicals were observed on the
ground, and some of these liquids appeared to have run directly into a storm drain in the salvage
yard. Drums, batteries, wire insulation, and asbestos lagging were also observed at the salvage
yard while Triple A occupied HPS (SFDA 1986). ‘

43614  IR39

The northernmost portion of IR-39 is located in the eastern part of Redevelopment Block 44.
The site features located within Redevelopment Block 44 are as follows (see Figure 1-13):

¢ Building 707

¢ Building 708
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Building 707

Building 707, located in Block 44, was constructed in 1950 and was used as the NRDL research
animal colony until 1969; laboratory animals were bred and housed in the building (PRC 1996c).
In January 1970, Building 707 was inspected and cleared by the AEC for unrestricted use
(AEC 1970). Therefore, an additional confirmation radiation survey of Building 707 was not
recommended or performed as part of the current phase of environmental investigations. The
regulatory agencies concurred that additional investigation of Building 707 was not required
(PRC 1993). Building 707 was leased to Pet Express for use as an animal clinic, but is now
vacant (HLA 1994d).

Five 55-gallon drums were present during the 1996 investigation, stored at the northwest corner
of Building 707. Labels on the drums indicated that they contained detergent used at the clinic
as dlsmfectantiand for odor control. The drums were mostly empty and did not appear to have
leaked. Several rooms in Building 707 were littered with soiled rags, paint cans, and other
containers. No releases of hazardous substances were reported (PRC 1996¢). In 1988, two
55-gallon drums with some tar leakage, an oven with asbestos lining, a 250-gallon tar tank, and
two carbon dioxide cartridges were observed in the area surrounding Building 707 (ERM-West

1988).

During the 1950s, a concrete pad adjacent to the west side of Building 707 was used by the.
NRDL to store drums of mixed and low-level radioactive waste prior to their shipment to an off-
site disposal fac111ty (PRC 1996¢c). The concrete pad and nearby surface areas were surveyed
during the Phase III radiation investigation. During this investigation, residual radioactive
contamination was found in two areas on the concrete pad and two asphalt areas near the pad and
will be address;ed under the Navy’s radiological program.

Building 708 '

Bu11d1ng 708, located in Block 44 is a Quonset hut built in 1953; the building has a single story
and is constructed of wood and metal (PRC 1996¢). Building 708 was used as-the NRDL
biomedical facrhty sometime durmg the 1950s and 1960s; however, radioactive materials were
apparently never used or stored in the building (RASO 1995). Therefore, AEC surveys and
clearance were not required and an additional confirmation radiation survey of the building was
not recommended or performed. The regulatory agencies concurred that additional investigation
of Building 708 was not required (PRC 1993).

4.3.6.2 ‘Geology and Hydrogeology

This section briefly discusses the main geological and hydrogeological features that exist beneath
Redevelopment Block 44. A full description of geology and hydrogeology at Parcel E is
presented in Svections' 3.4 and 3.5, respectively.

|
i
}
i
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The surface of Redevelopment Block 44 consists of approximately 50 percent bare dirt and dirt
roads, 25 percent gravel and broken asphalt with vegetation, and 25 percent ruderal vegetation.
From the surface downward, the geologic units at Redevelopment Block 44 consist of Artificial
Fill, Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary
Deposits, and Franciscan Complex bedrock. ' ‘

The Artificial Fill at Redevelopment Block 44 consists predominantly of clayey and silty sand,
gravel to poorly graded sand, and boulder fill. The Artificial Fill ranges from approximately 10
to 49 feet thick. Undifferentiated Upper Sand Deposits, encountered only intermittently at -
Redevelopment Block 44, consist of dark gray to greenish-gray, poorly graded sand, with trace
amounts of shell fragments and varying proportions of silt and clayey sand, ranging from 7 to
13 feet thick. In general, these deposits underlie the Artificial Fill and overlie the Bay Mud
Deposits. However, in the central part of Redevelopment Block 44, the Artificial Fill directly
overlies the Bay Mud. The Bay Mud Deposits, which range from 5 to 50 feet thick
(see Figure 3-7), consist of dark greenish- to bluish-gray, fat clay, with varying proportions of
sand and/or silt (0 to 30 percent) and minor amounts of shell fragments. The Bay Mud Deposits
appear to be laterally continuous beneath the site, and dip approximately from the northeast to
the southwest boundary toward a marked depression within the Bay Mud surface at the southern
end of the site (see Figure 3-7). Undifferentiated Sedimentary Deposits, consist of greenish-,

yellowish-, or bluish-gray, fine- to medium-grained sands that are interbedded with sandy or silty
clay and range from 0 to 250 feet thick. Bedrock was not encountered during drilling at
Redevelopment Block 44. However, the bedrock surface, which is estimated to occur at depths
ranging from approximately 75 to 250 feet below msl, dips from the northeast to the southwest
toward the Bay (see Figure 3-8).

The hydrostratigraphy beneath Redevelopment Block 44 consists of an A-aquifer, an aquitard,
and a B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated Sand
Deposits. Based on average groundwater elevations measured in A-aquifer wells, the depth to
groundwater in the A-aquifer ranges from 5.1 to 9.9 feet bgs throughout the block. Groundwater
flow in the A-aquifer at Redevelopment Block 44 is generally to the east and northeast
. (see Figures 3-9 and 3-10). The B-aquifer is separated from the A-aquifer by the Bay Mud
aquitard. . Beneath Redevelopment Block 44, the A- and B-aquifers are not in direct hydraulic
communication. The general direction of groundwater flow for the B-aquifer is approximately
southeast (see Figures 3-11 and 3-12).

4.3.6.3 Nature and Extent of Chemicals in Soil =

This section summarizes the evaluation of the nature and extent of chemicals in soil collected
from soil borings associated with Redevelopment Block 44. The evaluation follows the
approach for identifying chemicals and their spatial extent described in Section 4.1.
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43.6.31 ldentifieation and Spatial Distribution of Chemicals in Soil

This section summanzes the chemicals identified in soil at Redevelopment Block 44.
Approx1mate1y 428 samples were collected at Redevelopment Block 44. Figure 4.3.6-1 shows
the locations where soil samples were collected that are associated with Redevelopment Block
44. Soil samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs
(including PAHs) cyanide, pesticides, PCBs, TPH, dioxin, and radioactive materials.
Radiological data are being addressed as part of the radiological program for HPS; therefore,
these data are not dlscussed further in this Revised Parcel E RI Report.

Tables 4.3.6- 1‘ and 4.3.6-2 present the summary statistics for chemicals that were detected at
concentrations' exceeding the residential and industrial soil screening criteria. Table 4.3.6-1
presents StatIStICS for 267 surface (0 to 10 feet bgs) soil samples; Table 4.3.6-2 presents statistics

for 114 subsurface (deeper than 10 feet bgs) soil samples. Appendix C includes the complete

soil data set used to generate the summary statistics tables for this redevelopment block.

The chemicals;j detected in soil are described below by analytical group: metals (including
hexavalent chromium), VOCs, SVOCs (including PAHs), cyanide, pesticides, PCBs, TPH, and
dioxins.

Metals

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals
detected, 12 metals had one or more detected concentrations exceeding the residential soil
screening criteria; one or more detected concentrations for three metals exceeded the industrial
soil screening cntena

The lateral extent of elevated concentrations of metals was evaluated to identify areas in
Redevelopment Block 44 exceeding Parcel E industrial screening criteria in soil. Figure 4.3.6-2
shows the sampling locations where concentrations of metals in soil from 0 to 10 feet bgs
exceeded industrial screening criteria and presents the elevated concentration at each location.
Concentrations of these metals exceeded the screening criteria in soil at contiguous sampling
locations in the northern, central, and southern portions of Redevelopment Block 44. Isolated
locations with elevated concentrations of metals also are shown on Figure 4.3.6-2; none of the
results for isolated locations are indicative of a source area.

Concehtrations of metals that exceeded industrial soil screening criteria in the northern portion of
Redevelopment Block 44 may be a result of activities related to the disposal trench and disposal
dump area. These activities may have resulted in releases of metals to soil. Elevated
concentrations of metals in the central portion of the redevelopment block may be a result of
dumping associated with the waste liquids dumping area. ABM is a potential source of elevated
concentrations; of metals along the western portion of Redevelopment Block 44 within IR-02
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Northwest. In the southern portion, activities associated with the former oil reclamation ponds
may have contributed to the elevated concentrations of metals.

Volatile Organic Compounds

Thirty-one VOCs were detected in soil samples collected from surface soil (0 to 10 feet bgs). Of
the 31 VOCs, only 5 VOCs had one or more concentrations exceeding the Parcel E residential
screening criteria; one or more detected concentrations of three VOCs exceeded industrial soil
screening criteria (see Table 4.3.6-1). Seventeen VOCs were detected in soil samples collected
from deeper than 10 feet bgs; however, no VOCs exceeded the Parcel E residential or industrial
screening criteria.

The lateral extent of elevated concentrations of VOCs was evaluated to identify areas within
Redevelopment Block 44 where VOCs exceeded Parcel E industrial screening criteria in soil.
Figure 4.3.6-3 shows the sampling locations where concentrations of VOCs exceeded Parcel E
industrial screening criteria and presents .the exceedance concentrations at each location.
Concentrations of VOCs exceeded the screening criteria in soil at isolated sampling locations in
the central portion of Redevelopment Block 44; none of the isolated locations of VOCs are
indicative of a source area.

Elevated concentrations of VOCs in the central portion of the Redevelopment Block may be a
result of dumping activities associated with the waste liquids dumping area.

Semivolatile Organic Compounds

Thirty-three SVOCs were detected in one or more soil samples collected from surface soil (0 to
10 feet bgs). Of the 33 SVOCs detected, 9 SVOCs had one or more concentrations exceeding
Parcel E residential screening criteria, six of which exceeded the Parcel E industrial screening
criteria (see Table 4.3.6-1). Nineteen SVOCs were detected in one or more samples collected
from greater than 10 feet bgs; however, only one SVOC was detected at a concentration
exceeding the Parcel E residential screening criteria.

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within
Redevelopment Block 44 where SVOC concentrations exceeded Parcel E industrial screening
criteria in soil. Figure 4.3.6-4 shows the sampling locations where concentrations of SVOCs
exceeded Parcel E industrial screening criteria and presents the elevated concentrations at each
location. Concentrations of SVOCs exceeded the screening criteria in soil at contiguous
sampling locations in-the northern and southern portions of Redevelopment Block 44.
Concentrations at several isolated locations also exceeded the screening criteria; none of the
isolated locations of SVOCs are indicative of a source area.

Concentrations of SVOCs that exceeded industrial soil screening criteria in the northern portion
of Redevelopment Block 44 may be a result of activities related to the disposal trench and
disposal dump area. These activities may have resulted in releases of SVOCs to soil. In the
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southern portion, activities associated with the former oil reclamation ponds may have
contributed to the elevated concentrations of metals and SVOC:s. -

Cyanide

Cyanide was detected in 5 of 77 samples collected from surface soil (0 to 10 feet bgs); the
detected concentration did not exceed the Parcel E residential or industrial screening criteria
(see Appendix C). Cyanide was not detected in six soil samples collected deeper than 10 feet
bgs (see Appendlx C). As a result, the nature and extent of cyanide in soil at Redevelopment
Block 44 is not discussed further in this section.

Pesticides

Twenty-two pesticides were detected in soil samples collected from surface soil (0 to 10 feet
bgs). Of the 22 pesticides, 5 pesticides were detected at concentrations exceeding the Parcel E
residential screening criteria; only one pesticide (Aldrin) was detected at concentrations that
exceeded mdustnal screening criteria, at an isolated location (see Figure 4.3.6-5). No pesticides
were detected in soil samples collected deeper than 10 feet bgs. Based on the low frequency of
detection, the nature and extent of pesticides in soil at Redevelopment Block 44 is not discussed
further in this section.

Polychlorinated Biphenyls

Twenty-two PCBs were detected in soil samples collected from the surface to 10 feet bgs
(see Table 4.3.6-1). Of the 22 PCBs, 3 PCBs were detected at concentrations exceeding the
Parcel E residential and industrial screening criteria. One PCB was detected at concentrations
exceeding the Parcel E residential screening criteria in soil samples collected from greater than
10 feet bgs (see Table 4.3.6-2).

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within
Redevelopment Block 44 where PCB concentrations exceeded Parcel E industrial screening
criteria in soil. Figure 4.3.6-5 shows the sampling locations where concentrations of PCBs
exceeded Parcel E industrial screening criteria and presents the exceedance concentrations at
each location. ' Concentrations of PCBs exceeded the screening criteria in soil at a contiguous
sampling location in the northern portion of Redevelopment Block 44.

Concentrations of PCBs that exceeded industrial soil screening criteria in the northern portion of
Redevelopment Block 44 may be a result of activities related to the disposal trench and disposal
dump area. These activities may have resulted in releases of PCBs to soil.
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Total Petroleum Hydrocarbons

TPH concentrations exceeded the soil source screening criterion in 11 samples; several of the
locations were collocated with CERCLA chemicals. No free product was detected in monitoring
wells within this redevelopment block (Tetra Tech 2002c).

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within
Redevelopment Block 44 where TTPH exceeded the soil source screening criterion in soil.
Figure 4.3.6-5 shows the sampling locations where concentrations of TTPH exceeded Parcel E
the soil source screening criterion and presents the elevated concentrations at each location.
Concentrations of TTPH exceeded screening criteria in soil at contiguous sampling locations in
the central portion of Redevelopment Block 44. . CAAS, under the TPH program is located along
the northwestern border of Redevelopment Block 44.

Dioxins

Two dioxins were detected in soil samples collected from surface soil (0 to 10 feet bgs); the
detected concentrations did not exceed the Parcel E residential screening criterion by more than
one order of magnitude; no concentrations were detected that exceeded the industrial soil
screening criteria for dioxins (see Table 4.3.6-1). Dioxins were not detected in six soil samples
collected deeper than 10 feet bgs (see Appendix C). As a result, the nature and extent of dioxins
in soil at Redevelopment Block 44 is not discussed further in this section.

4.3.6.3.2 Extent of Chemicals in Soil

Three areas were identified within Redevelopment Block 44 where concentrations of chemicals
in soil at contiguous locations exceeded Parcel E industrial screening criteria:

¢ Northern portion of Redevelopment Block 44: metals, SVOCs, and PCBs
(see Figures 4.3.6-2, 4.3.6-4, and 4.3.6-5)

¢ Central portion of Redevelopment Block 44: metals, VOCs, SVOCs, and TTPH
(see Figures 4.3.6-2, 4.3.6-3, 4.3.6-4, and 4.3.6-5)

o Southem portion of Redevelopment Block 44: metals and SVOCs
(see Figures 4.3.6-2 and 4.3.6-4)

The northern portion of Redevelopment Block 44 includes the area northwest of Building 707
that coincides with the disposal trench area (also known as Triple A Site 4) and the area west of
“J” Street in the northwest corner of Redevelopment Block 44 that coincides with the eastern
edge of the Bay Fill Area, used by the Navy as a disposal site for industrial waste. Activities
related to the disposal trench and disposal dump area may have resulted in releases of metals,
SVOCs, and PCBs to soil. The estimated size of the area northwest of Building 707 is 300 feet
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(east-wést) by 450 feet (north-south). The depth to groundwater is 9.6 feet bgs. The area west of
~ “J” Street is described further in Redevelopment Block EOS-1 (see Section 4.3.9).

The central portion of Redevelopment Block 44 coincides with Triple A Site 19, a dumping area
for waste liquids (such as oils, solvents, and paint). Dumping activities may have resulted in
elevated concentrations of metals, VOCs and TPH. ABM is a potential source of elevated
concentrations of metals along the western portion of Redevelopment Block 44 within IR-02
Northwest. The estimated size of the area is 400 feet (east-west) by 400 feet (north-south). The
depth to groundwater is 6.6 feet bgs.

The area in the southern corner of Redevelopment Block 44 coincides with the eastern border of
IR-03, the former oil reclamation ponds. Activities associated with the former oil reclamation
ponds may have contributed to the elevated concentrations of metals and SVOCs. This area is
described further in Redevelopment Block EOS-2 (see Section 4.3.10). The depth to
groundwater is 6.9 feet bgs.

4.3.6.4 Nature and Extent of Chemicals in Groundwater

This section summarizes the evaluation of the nature and extent of chemicals detected in
groundwater samples collected from monitoring wells associated with Redevelopment Block 44.
Figure 4.3.6-6 shows the locations of the groundwater monitoring wells associated with
Redevelopment Block 44 where groundwater samples were collected for this evaluation.

Table 4.3.6-3 presents the summary statistics for chemicals that were detected in samples
collected from the A-aquifer wells. No B-aquifer wells or bedrock water-bearing zone wells are
associated with Redevelopment Block 44. Chemicals that were retained for evaluation based on
consideration of the factors described in Section 4.1.2.2 are shaded and shown in bold font in
- .these tables. Appendix D includes the complete groundwater data set for this redevelopment
block. “

4.3.6.4.1 Chemicals in the A-Aquifer

Twenty A-aquifer wells are associated with Redevelopment Block 44 (see Figure 4.3.6-6),
including 1 well located just outside the south-central border of the redevelopment block.
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. PCBs were not
detected in any groundwater samples collected from A-aquifer wells; therefore, these chemicals
are not discussed further in this section.

The chemicals that were detected in groundwater samples collected from the A-aquifer are
evaluated below by the following analytical groups: metals, VOCs, SVOCs, cyanide, pesticides,
and TPH.
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Metals

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were
analyzed for metals during one or more rounds of sampling; 23 metals were detected. Of the
23 metals detected, 5 metals (arsenic, cadm1um chromium, copper, and nickel) exceeded the
appropriate screening criterion (surface water cr1ter1a or HGALs if greater than surface water
criteria). The spatial and temporal distributions of these five metals are discussed below.

e Arsenic exceeded its surface water criterion (36 pg/L) and its HGAL (27.34 ug/L) in
only two groundwater samples, collected from IRI2MW18A in August 1992
(62.8 ng/L) and IRI2MW20A in September 1992 (45.5 pug/L). These wells are
located approximately 800 feet from the Bay. Arsenic was either not detected or
detected at concentrations less than 3 pg/L in four subsequent samples collected from
well IRIZMW18A (in March 1996, March 2001, July 2002, and September 2002).
Arsenic detections in the four subsequent samples collected from well IRIZMW20A
(from March 1996 to September 2002) have ranged from 20.4 to 26 pg/L.

e Cadmium exceeded its surface water criterion (8.8 pg/L) and its HGAL (5.08 pg/L)
in 4 of 80 samples. The four exceedances were detected in samples collected from
wells IRO2ZMW101A2, IRO2MW114A1, and IRO2MW114A3 in August 1992, and
well IR36MW135A:in January 1996, with concentrations ranging from 10.5 to
37.9 ug/L. These wells are located approximately 400 feet from the Bay, except for
IR36MW135A, which is located approximately 900 feet from the Bay. Cadmium has
not been detected above the HGAL in any subsequent samples collected from A-

- aquifer wells in Redevelopment Block 44 (from February 1996 through September
2002).

o Chromium exceeded its surface water criterion (50 ug/L) and its HGAL (15.66 pg/L)
in 3 of 69 samples. The three exceedances were detected in samples collected from
wells IRO2ZMW101A1, IRO2MW114A2, and IRO2ZMW298A in July 1992. Chromium
has not been detected above the HGAL in any subsequent samples collected from
A-aquifer wells in Redevelopment Block 44 (from August 1992 through September
2002).

—

e Copper exceeded its surface water criterion (3.1 pg/L) and its HGAL (28.04 pg/L) in
only one groundwater sample, collected from IRO2ZMW114A2 in July 1992, with a
concentration of 32.9 pg/L. This well is located approximately 400 feet from the
Bay. Copper was detected at a concentration of 4.1 8 pg/L in the subsequent sample
collected from well IRO2MW114A2 (in August 1992) and was not detected at a
reporting limit of 8 pg/L in the three most recent samples in the RI data set collected
from this well (in 2001 and 2002). -
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e Nickel exceeded its surface water criterion (8.2 pg/L) and its HGAL (96.48 pg/L) in
11 of 79 groundwater samples. The 11 exceedances were detected in samples
collected from six wells (IRO2ZMW101A1, IRO2ZMW114A2, IRO2MW298A,
IRO2MW89A, IRO2ZMW93A, and IRI2ZMW18A). Nickel detections have not
exceeded the HGAL in samples collected from any of these wells subsequent to 1992,
except at IRIZMW18A. This well is located approximately 800 feet from the Bay.
The table below summarizes the analytical results for nickel for this well, with the
HGAL exceedances highlighted in bold.

Sampling Location Sample Date Nickel (pg/L)

IR1ZMW18A 08/19/92 213
09/24/92 214
03/25/96 154
03/09/01 124
07/18/02 123
09/05/02 127

The 2004 nickel groundwater plume in Redevelopment Block 44, shown on

Flgure 4-3, was defined by the extent of nickel based on the 2004 quarterly
groundwater monitoring data (see Table 4-3). The 2004 analytical results indicated
that the plume was limited to an area around one well (IR12ZMW18A). The source of
nrckel in groundwater may be associated with wastes disposed of in the disposal
trench area at IR-12.

Only nickel in A-aquifer groundwater at Redevelopment Block 44 is discussed further in this
section. |

Volatile Organjc Compounds

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were
analyzed for VOCs during one or more rounds of sampling; 24 VOCs were detected. Of the
24 VOCs detected 8 VOCs (1,1-dichloroethane [-DCA], 1,4-DCB, benzene, chloroethane,
chloroform, naphthalene, PCE, and TCE) exceeded at least one of the appropriate screening
criteria (vapor intrusion and surface water criteria). The spatial and temporal distributions of
these eight VOCs are discussed below.

o 1 1‘ DCA exceeded its vapor intrusion criterion (6.5 pg/L) in 8 of 83 groundwater
sarnples The eight exceedances were detected in samples collected from well
IRI2MW17A in March 1996 (17 pg/L) and well IRI2MW19A from 1992 to 2002
(ranging from 9.7 to 28.13 pg/L). 1,1-DCA has not been detected above 1 pg/L in
the six samples collected from well IR12MW17A since 1996. The table below
summarizes the analytical results for 1,1-DCA at well IRIZMW19A, with the vapor
intrusion criterion exceedances highlighted in bold.
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1,1-DCA

Sampling Location Sample Date (ug/L)
IR12MW19A 08/19/1992 17
09/25/1992 28.13
03/25/1996 19 »
03/12/2001 15
07/26/2002 14
09/11/2002 9.7

The 2004 1,1-DCA groundwater plume in Redevelopment Block 44, shown on
Figure 4-4, was defined by the extent of 1,1-DCA based on the 2004 quarterly
groundwater monitoring data (see Table 4-4). The source of 1,1-DCA in groundwater
collected from this monitoring well is possibly associated with wastes disposed of in

the disposal trench area at IR-12.

e 1,4-DCB exceeded its vapor intrusion criterion (2.1 pg/L) in 1 of 83 groundwater
samples. The single exceedance (2.3 pg/L) was detected in a sample collected from
well IRIZMW17A in November 2004. 1,4-DCB was not detected above 1.9 pg/L in
any of the eight preceding samples collected from this well (from 1992 to 2004).

e Benzene exceeded its vapor intrusion criterion (0.37 pg/L) in 11 of 83 groundwater
samples collected from 2 A-aquifer wells (IR12MW13A and IR1IZMW17A). The
table below summarizes the analytical results for benzene for these two A-aquifer

- wells, with the vapor intrusion criterion exceedances highlighted in bold.

Benzene
Sampling Location Sample Date (ng/l) Qualifier
IR12MW13A 08/26/1991 5 U
02/24/1992 5 U
09/22/1992 5 U
03/21/2001 0.4 J
06/27/2002 0.6
09/05/2002 0.48 J
06/17/2004 0.36 J
09/14/2004 0.29 J
11/30/2004 0.36 J
IR12MW17A _ 8/19/1992 1 J
9/24/1992 10 U
3/22/1996 6
3/12/2001 3
7/19/2002 29
9/16/2002 4
6/10/2004 4.2
9/10/2004 33 . J
11/17/2004 7.8
BAI5106.0005.0007
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The 2004 benzene groundwater plume in Redevelopment Block 44, shown on ‘
Figure 4-4, was defined by the extent of benzene based on the 2004 quarterly

groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated

that the plume was limited to an area around one well (IRI2MW17A). The source of

benzene in groundwater collected from this monitoring well is possibly associated

with releases of waste fuels contained in drums crushed at the former drum crushing

pad at IR-12.

e Chloroethane exceeded its vapor intrusion criterion (6.5 pug/L) in 1 of 83 groundwater
samples. The single exceedance (7 pug/L) was detected in a sample collected from
well IR1IZMWI17A in March 1996. Chloroethane was not detected above 2 pg/L in
any. of the six subsequent samples collected from this well (from March 2001 to
November 2004).

. ® Chloroform exceeded its vapor intrusion criterion (0.7 ug/L) in 3 of 83 groundwater
samples. The three exceedances were detected in samples collected from well
IR02MWO97A in March 1991 (14 pg/L), January 1992 (12 pg/L), and August 1992
(3 pug/L). Chloroform was not detected in any of the three subsequent samples
collected from this well (from March 2001 to September 2002).

e Naphthalene exceeded its vapor intrusion criterion (3.6 pg/L) in 1 of 66 groundwater
samples. The single exceedance (8 pg/L) was detected in a sample collected from
well IRIZMW17A in March 1996 and was qualified as estimated because its
concentration was below the PQL. Naphthalene was not detected in any of the three
subsequent samples collected from this well (from June to November 2004).

e PCE exceeded its vapor intrusion criterion (0.54 pg/L) in 7 of 83 groundwater
samples collected from 2 wells (IR12MW13A and IR12MW19A). PCE was only
detected in one sample collected from well IR1I2ZMW13A (in June 2002), but was not
detected in any of the four subsequent samples collected from this well from

“September 2002 through November 2004. The table below summarizes the analytical
results for PCE for well IRIZMW19A, with the vapor intrusion criterion exceedances

highlighted in bold. :
: PCE
Sampling Location Sample Date (ng/L) Qualifier

IR12MW19A 08/19/1992 5
09/25/1992 6.88 J
03/25/1996 6 :
03/12/2001 ' 5
07/26/2002 3.8
09/11/2002 21
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The 2004 PCE groundwater plume in Redevelopment Block 44, shown on Figure 4-4,
was defined by the extent of PCE based on the 2004 quarterly groundwater
monitoring data (see Table 4-4). The source of PCE in groundwater collected from
this monitoring well is possibly associated with wastes disposed of in the dlsposal
trench area at IR-12.

e TCE exceeded its vapor intrusion criterion (2.9 pg/L) in 3 of 83 groundwater
samples. The three exceedances were reported in samples collected from well -
IR02MW97A in March 2001 and well IR12MW19A from August 1992 through
September 2002. TCE was not detected in any of the three preceding samples (in
1991 and 1992) or two subsequent samples (July and September 2002) collected from
well IRO2ZMWO97A. TCE concentrations in the subsequent two samples collected
from well IRIZMW19A (July and September 2002) have not exceeded the vapor
intrusion criterion. :

Only 1,1-DCA, benzene, and PCE in A'-aquifer groundwater at Redevelopment Block 44 are
discussed further in Section 4.3.6.5.

Semivolatile Organic Compounds

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were
analyzed for SVOCs during one or more rounds of sampling; six SVOCs were detected. Of the
six SVOCs detected, none exceeded the appropriate screening criteria (vapor intrusion criteria
and surface water criteria). As a result, SVOCs in A-aquifer groundwater at Redevelopment
Block 44 are not discussed further in this section.

Cyanide

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were
analyzed for cyanide during one or more rounds of sampling. Cyanide was detected in 2 of
23 samples. Neither of the two cyanide detections exceeded the appropriate screening criterion
(surface water criterion). As a result, cyanide is not discussed further in this section.

Pesticides

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were
analyzed for pesticides during one or more rounds of sampling; 11 pesticides were detected
(see Table 4.3.6-3). All but two of the detections were qualified as estimated because the
concentrations were below the PQL. Of the 11 pesticides detected, 3 pesticides (4,4’-DDT,
gamma-chlordane, and heptachlor epoxide) exhibited concentrations exceeding surface water
criteria. The exceedances occurred in two wells (IRO2ZMWO97A and IR12ZMW17A) in samples
collected in January 1992, August 1992, March 2001, and September 2004. 4,4-DDT was
detected twice in samples collected from well IRO2MW97A in January and August 1992, at
concentrations of 0.2 and 0.06 pg/L, and once in samples collected from well IRI2ZMW17A in
March 2001, at a concentration of 0.008 pg/L. 4,4-DDT was not detected in five samples from
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IRIZMWI17A s1nce 2001. Gamma-chlordane and heptachlor epoxide were each detected only
once. Based on the relatively few samples with exceedances of surface water criteria, the low
levels that were detected (all detections except two were estimated quantities), and the historical
nature of these detections, the nature and extent of the individual pesticides is not discussed
further in this s{}ectlon

Total Petroleurh Hydrocarbons

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were
analyzed for TPH products during one or more rounds of sampling. TPH-g, TPH-d, and
TPH-mo were detected in groundwater samples collected from two, four, and two A-aquifer
wells, respectively. The maximum concentrations detected of each TPH range varied from 490
to 3,000 pg/L (see Table 4.3.6-3). These maximum concentrations were all less than the TPH
screening criteria for groundwater (as shown in Table 4-1). As a result, TPH products in
A-aquifer groundwater at Redevelopment Block 44 are not discussed further in this section.

4.3.6.4.2 Extent of Chemicals in Groundwater

The screening process identified three areas within Redevelopment Block 44 - where
concentrations ‘of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening
criteria:

e Monitoring well IRIZMW18A: Nickel (see Figure 4-3 and Table 4-3)

e Monitoring well IRIZMW19A: 1,1-DCA and PCE (see Figure 4-4 and Table 4-4)

e Monitoring well IRIZMW17A: Benzene (see Figure 4-4 and Table 4-4)

The source of nickel, 1,1-DCA, and PCE in A-aquifer groundwater is possibly related to wastes
disposed of in the disposal trench area at IR-12. The source of benzene in A-aquifer
groundwater is possibly related to releases of waste fuels contained in drums crushed at the
* former drum crushing pad at IR-12.

4.3.6.5 Evaluation of Chemical Fate and Transport

As described in Sections 4.3.6.3 and 4.3.6.4, three areas were identified where soil sampling

results exceeded Parcel E soil screening criteria and three wells were identified where

groundwater samphng results - exceeded Parcel E groundwater screening criteria in
Redevelopment Block 44. Chemicals identified in areas exceeding Parcel E screening criteria in
soil are metals ‘(arsenic and lead); VOCs (naphthalene); SVOCs; PCBs; and TPH. Nickel, 1,1-
DCA, benzene, and PCE were identified in groundwater exceeding Parcel E screening criteria.
The persistence and mobility of these chemicals in soil and groundwater is discussed below.
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Metals

Arsenic and Lead

The mobility of arsenic and lead are highly dependant on soil pH and infiltration of water. Soil
pH within Redevelopment Block 44 ranges from 5.6 to 9.7 (see Appendix C). Average pH
calculated as described in Section 4.3.2.5 is 7.3. Of 153 pH measurements for soil, only six were
below 7.0. The predominantly above-neutral pH values measured in the vadose zone soil -
samples indicate that site conditions do not favor leaching of these metals into groundwater
(see Appendix H). Although arsenic may be somewhat mobile in the basic soils, its
concentrations in groundwater have not exceeded Parcel E screening criteria. Concentrations of
lead in groundwater also have not exceeded Parcel E screening criteria. Therefore, the migration
of arsenic, copper, and lead from the vadose zone soils to groundwater appears limited.

Nickel

Nickel is readily weathered in soil environments and the nickel salts of nitrate, chloride, and
sulfate are all water soluble and significant levels of these anions will enhance nickel mobility.
In water, nickel may form soluble compounds with various ions, suggesting the increased

mobility of nickel.

The extent of the 2004 nickel plume in groundwater is limited to the area of well IRI2ZMW18A
based on the maximum concentrations detected during the two most recent quarters of data in the

RI data set for Redevelopment Block 44. The 2004 plume is estimated to be about 1,000 feet

away from the shoreline. As a result, the potential for nickel-contaminated groundwater to reach
the Bay waters is low. '

Volatile Organic Compounds

1,1-Dichloroethane

1,1-DCA has high tendency to volatilize due to high vapor pressure. 1,1-DCA may biotransform

" under both aerobic and anaerobic conditions however biodegradation under aerobic conditions is

limited. 1,1-DCA is expected to biodegrade because anaerobic conditions are present at or near
the groundwater level at Redevelopment Block 44. 1,1-DCA is likely to move downgradient
along with groundwater because it has (1) a high solubility in water and (2) a high tendency to
readily migrate with flowing groundwater. 1,1-DCA concentrations in groundwater at two wells
(IR12MW17A and IRI2MW19A) appeared to decrease over time. As a result the potential for .
continued migration of 1,1-DCA with groundwater is limited.
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Benzene

Benzene is hlghly soluble and has a relatively high vapor pressure. Based on an average TOC
content of 2.5 |percent in soil from 0 to 10 feet bgs at Redevelopment Block 44, sorption of
benzene to soﬂ‘l can be 51gruﬁcant (see Section 4.2). However, the sorption of dissolved benzene
to soils or aquifer materials is not expected to substantially affect its potential to migrate. The
predomlnant soﬂ type in the vadose zone across Redevelopment Block 44 is Artificial Fill
_comprising clayey and silty sand, gravel and boulder fill. Therefore, the potential for chemicals
“to reach the water table or migrate to air is high (see Section 4.2). The benzene exceedances in
groundwater at Redevelopment Block 44 suggest that benzene may have migrated from soil to
groundwater. Currently, the direction of groundwater flow at Redevelopment Block 44 is toward
the east. Aftert the utility lines are removed, the groundwater flow direction may gradually shift
toward the Bay, However, the 2004 plume is about 800 feet away from the Bay and the potential
for benzene to mrgrate toward the Bay is expected to be limited (see Figure 4-4).

Naphthalene

Naphthalene was detected at concentrations exceedmg Parcel E screening criteria in a few
samples collected from locations north of Building 600. Based on an average TOC content of
2.5 percent in soil from 0 to 10 feet bgs at Redevelopment Block 44, the mobility of naphthalene
in soil and- sedrments would be limited because it has (1) a low solubrhty in water, (2) a
relatively low 3 yapor pressure, and (3) a tendency to strongly sorb to organic in soil. As a result,

naphthalene is inot expected to leach to groundwater at Redevelopment Block 44.

Tetrachloroethene
)

Tetrachloroethene was detected at concentrations exceeding Parcel E screening criteria in
groundwater i 1n samples from two wells (IR12MW13A and IR12MW19A). Tetrachloroethene
concentrations ‘,have not exceeded screening criteria in samples from well IRIZMW13A since
2002. Tetrachloroethene concentrations have been decreasing over time at well IRI2MWI19A.
Tetrachloroethene is expected to remain dissolved in groundwater and be transported
downgradient because of its high solubility (see Appendix H). . Tetrachloroethene has a high
tendency to volatrhze because of high vapor pressure. Infiltration into groundwater is likely an
important m1grat1on mechanism for tetrachloroethene at Redevelopment Block 44, although
tetrachloroethene has a tendency to sorb to soils. The estimated 2004 tetrachloroethene plume is
more than 1 OOO feet away from the Bay and is expected to remain stable in the future because of
a decreasmg cqncentratlon trend (see Figure 4-4).

{
Semivolatile q;Jrganic Compounds

Benzo(a)pyrene was detected in shallow soil, as well as in deeper depths (saturated soil) at
concentratlonslexceedlng Parcel E screening criteria; PAHs did not exceed screening criteria in
groundwater. Based on an average TOC content of 2.5 percent in soil from 0-to 10 feet bgs at
Redevelopment Block 44, the moblhty of benzo(a)pyrene to soil would be very limited because
it has (1) a very low solub1l1ty in water, (2) a low vapor pressure, and (3) a high tendency to
strongly sorb to organic carbon in soil. As a resuit, the potential for benzo(a)pyrene to migrate

from the vadose zone into groundwater is relatively low.

i
1
!
L
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Polychlorinated Biphenyls

Aroclor-1260 was detected in surface (0 to 10 feet bgs) soil samples at concentrations exceeding
Parcel E screening criteria at Redevelopment Block 44. Aroclor-1260 has very low solubility
- and low vapor pressure because of a high level of chlorination (see Appendix H) and a tendency
to strongly sorb to organic carbon in soil. _As a result, the potential for Aroclor-1260 to mlgrate
from the vadose zone into groundwater is relatlvely low.

Total Petroleum Hydrocarbons

‘The detections of TPH noted for further evaluation are associated with TPH-gasoline, -diesel,
and -motor oil range. Petroleum hydrocarbons are known to sorb to soil and have low to
moderate solubilities in water. Based on the average TOC content of 2.5 percent in soil from
0 to 10 feet bgs at Redevelopment Block 44, the mobility of TPH in soil is expected to be limited
because of sorption to organic carbon in soil. As a result, it is expected that the migration of .
petroleum hydrocarbons from soil to groundwater and the continued migration with groundwater
would be limited.

4.3.7 Redevelopment Block 45

This section summarizes the site characterization of Redevelopment Block 45, including the site
history (see Section 4.3.7.1), the geology and hydrogeology (see Section 4.3.7.2), the nature and .
extent of chemicals in soil (see Section 4.3.7.3), the nature and extent of chemicals in
groundwater (see Section 4.3.7.4), and the fate and transport of chemicals in soil and
groundwater (see Section 4.3.7.5). The planned reuse for this block is fesearch and
development. No tenants are currently present on this redevelopment block.

4.3.7.1 Site History

Redevelopment Block 45 is located in the northern portion of Parcel E. This block includes four
IR sites: all of IR-04, a portion of IR-12, and all of IR-56 and IR-72. Site features within
Redevelopment Block 45 are shown on Figure 1-13. The subsections below discuss the history
of each IR site (IR-04, IR-12, IR-56, and IR-72) within the boundaries of Redevelopment
Block 45.

4.3.71.1 IR-04

IR-04 is located in the central portion of Redevelopment Block 45. IR-04-covers approximately
5.2 acres and consists of the scrap yard and scrap material area (see Figure 1-13).

Approximately'2 acres of IR-04 comprise the scrap yard and the scrap material area. The scrap
yard is a rectangular area west of the intersection of Spear and Crisp Avenues and the scrap
material area extends southwest of the scrap yard along a railroad spur. The southern portion of
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Triple A Site 3 is within the scrap yard and extends approximately 130 feet north into IR-72. No
buildings are present on IR-04. A railroad spur runs the length of the site. '

From 1954 to 1974, the Navy operated the scrap yard at IR-04 (NEESA 1984). The Navy stored -
used submarine batteries, electrical capacitors, and steel at the scrap yard. In 1984, the Navy
investigated the scrap yard as IAS Site 5 during the IAS conducted at HPS. According to the
IAS, approx1mate1y 7,000 pounds of lead and copper residue, and up to 250 gallons of
PCB-containing oil, may have been released onto the pavement and soil during the handling,
crushing, and storage of batteries and electrical capacitors at the scrap yard (NEESA 1984).

Triple A occupied HPS from May 1976 through June 1986. During Triple A’s occupancy, scrap
metal and other debris were stored at the scrap yard (HLA 1988d). An investigation by the
SFDA indicated that the debris included drums, pipe lagging, batteries, 11qu1d wastes, and scrap
metal (SFDA 1\986) Stained soil was also observed at the site.

In a 1984 aerial photograph, scrap material is visible along the railroad tracks southwest of the
scrap yard, in the scrap material area. Aerial photographs taken in the late 1970s show

automobiles an“d other unknown debris stored in this mostly unpaved area (HLA 1988d).

Portions of the [R-04 area are within the former Golden Gate Railroad Museum yard. The area
is fenced and was used as a storage area for railroad cars and engines and other equipment.

4.3.71.2 ‘IR-12

A portion of ‘lR-12 is located in the southwest portion of Redevelopment Block 45. The
northeast half of IR-12, including the northern portion of Triple A Site 3 (also known as the
salvage yard), is located in Redevelopment Block 45 (see Figure 1-13). The remainder of IR-12
lies within Redevelopment Block 44.

The salvage yard was used by the Navy and Triple A to store equipment for reuse. Triple A
allegedly engaged in scrap metal stripping operations involving electrical cable, pipe lagging,
and motor vehlcles Spilled oil and liquid chemicals were observed on the ground and some of
these liquids appeared to have run directly into a storm drain in the salvage yard. Drums,
batteries, wire insulation, and asbestos lagging were also observed at the salvage yard while
Triple A occupied HPS (SFDA 1986).

1 4.3.7.1.3 IR-56

IR-56 is located in the northern portion of Redevelopment Block 45. IR-56 covers
approxxmately 4.3 acres and consists of the following site features (see Figure 1-13):
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¢ Building 809
e Area West of Building 809

e Railroad Yard Area

Building 809

Building 809 is located along the southern boundary of IR-56; therefore, it is considered part of
IR-56. This building was constructed in 1943 and was formerly used as a lumber storehouse
(PRC 1996¢). Building 809 is constructed of wood and encompasses an area of 11,159 square
feet (PRC 1996¢). In addition to lumber, other materials formerly stored in Building 809 include
generators and drums and buckets of hydraulic fluids, bituminous solvent, and transmission fluid
(ERM-West 1988). During the 1988 Fence-to-Fence Survey, materials observed in a storage
area east of Building 809 consisted of a drum of cleaning solution, parts of a tank used to store

'PCBs, and storage tanks containing residual sand (ERM-West 1988). In June 2005, Building

809 housed the Golden Gate Railroad Museum (Navy 2005b); railroad cars were displayed and
restored in the building. Railroad car parts and restoration materials were stored in and around
Building 809. As of June 2007, Building 809 was vacant (Tetra Tech 2007a).

Area West of Building 809

The area west of Building 809 was part of an open storage yard area located primarily at IR-72.
Materials formerly stored in this area consisted of scrap metal, lumber, motors, batteries,
hydraulic fluid, waste oil, propane, hydrochloric acid, and unlabeled drums of liquid
(HLA 1994c). The storage yard area was covered with patchy asphalt and gravel, and surface
spills and leaks were observed in this area (HLA 1994c). During the SA conducted in 1993, a
shallow drainage trench containing oily liquid was observed about 250 feet west of Building 809;
this trench led to a nearby storm drain (HLA 1994c). In addition, an area of stained soil was
observed on the ground surface about 100 feet west of Building 809 (HLA 1994c).

Railroad Yard Area

The railroad yard area at IR-56 was formerly used for transport and storage of lumber
(PRC 1996¢c). The historical uses of this area suggest the possible use of wood preservatives
associated with lumber operations and railroad ties. The area may also have been used to clean
railroad parts with solvents. During the 1988 Fence-to-Fence Survey, two closed boxcars were
observed along the railroad track near the northeast corner of Building 809; these boxcars were
used to store an estimated 14,500 gallons of paints and solvents (ERM-West 1988). Surveyors
noted evidence of paint leakage on the boxcar ﬂoors and a strong odor outside the boxcars
(ERM-West 1988).
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43714 IR-72 : ‘

IR-72 consists of a former storage yard and is located in the central portion of Redevelopment
Block 45. IR-72 covers approximately 2.7 acres and consists of the. followmg site features
within Redevelopment Block 45 (see Figure 1-13):

e Building 810
e Area West of Building 810
e Building 811
e USTs S-801 and S-802
e Triple A Site 3
